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SOME CONSIDERATIONS IN THE TREATMENT OF 
CARCINOMA OF THE ESOPHAGUS* 


BY DOUGLAS QUICK, M.B. 
Attendu Surgeon, Memorial Hospital 


‘EW YORK CITY 


\ REVIEW of the more recent litera- generally lost after this first symptom 
4&X ture on carcinoma of the esophagus appears so that if the disease has not 
is apt to leave one with the impression infiltrated widely at that period, it ordi- 
that the physical agents have accomplished _narily has ample time to do so before the 
considerable in the relief of the disease. final diagnosis is reached. I am one of that 
Unfortunately our results have not been minority who feels that the roentgen 
favorable, and for this reason we feel examination in these cases is not entirely 
we should present an analysis of our conclusive, but a more liberal use of the 
experience to date. barium plate as soon as difficulty in swal- 
Carcinoma of the esophagus has, up lowing Is noted would certainly turn atten- 
to the present, been fatal in practically tion in the right direction much earlier 
100 per cent of cases. There are obvious — than is at present the case. 
reasons for this. The histologic type of the Another reason for the advanced stage 
growth indicates that it is extremely of the disease before symptoms arise Is 
resistant to any form of treatment even in’ suggested by Ewing. He calls attention 
the most accessible locations. Situated to the anomalies of structure of the 
in the esophagus, squamous carcinoma is mucosa and to the canals which extend 
still more formidable. Its inaccessibility into the submucosa and even the muscular 
and close approximation to vital organs coat—the result of incomplete separation 
make approach either very difficult or of the esophagus and trachea at an early 
impossible. The esophagus is a thin- embryonic‘period. It is possible and prob- 
walled, flexible organ and a diagnosis of able that the disease frequently originates 
malignant disease is prectically never in these canals and is well advanced 
made before the growth has extended before producing constriction or surface 
beyond the esophageal wall. Dysphagia ulceration of the mucosa. 
Is almost invariably the initial symptom. The various other symptoms of the 
This is due either to constriction of the disease pain in the back or extending 
lumen by the infiltrating annular type of forward above the waist, cough, hemopty- 
growth or to occlusion by the bulky — sis or vomiting of blood, recurrent laryn- 
papillary type. This latter should be more geal nerve pressure, supraclavicular or 
amenable to treatment, but unfortunately more distant lymph-node enlargement, 
it is less common and not usually recog- are all evidences of a much wider infiltra- 
nized as such. A good deal of time is tion or dissemination. 
*"Read at Fii Annual Meetir t Eastern Sect AMERICAN ROENTGEN Ray Society, At ity, N. J.. J 1-26, 1924. 
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The presence of dysphagia, with or 
without any of these later symptoms, 
should certainly call for immediate roent- 


gen examination of the esophagus. The 
presence of the later symptoms, even 


without dysphagia, should, in the absence of 


a more obvious cause, indicate esophageal 
roentgen examination. If the roentgen 
examination suggests an obstruction, the 
next step should be a direct examination 
with the esophagoscope. This procedure 


Fic. 1. 
examination 
information here. 


il ircinoma of eso »yhagus. Roentgen-1 i\ 


furnishes practically all necessary 


can be readily carried out with a minimum 
of discomfort to the patient after proper 
cocainization of the throat, and furnishes 
valuable information. If the obstruction 
is due to carcinoma, it can readily be 
rect yenized in the gross, and a section taken 
to verify it. At times, but not always, a 
smaller instrument can be passed through 


the stricture to determine its lower limits 
and relations to the esophageal wall 


throughout. If the obstruction is due to 
pressure from without, valuable informa- 
tion can be obtained as to its probable 
origin. We have examined cases showing 
roentgen evidence of probable esophageal 
carcinoma which proved ultimately to be 
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aneurysm of the aorta, partial calcification 
of the aortic arch, new growth of 
sternal thyroid, early mediastinal lympho- 
sarcoma, or cardiospasm. We 
taken sections from growths at the 
end of the esophagus, quite frequently, 
which proved to be adenocarcinoma, thus 
indicating that the esophageal involve- 
ment was secondary to, and direct exten- 
sion from a primary gastric carcinom: 

This of course could have been settled, 


SUD- 


have 


also 


lowe I 


. Carcinoma of esophagus. Len 
wall involvement not determined by roentgenogr 


eth of esophage 


most instances, by roentgen examination 
of the stomach as well as the esophagus 
but I do not believe it is done as a routine In 
many clinics. It should always be done 
where the involvement is at the lower end 
of the esophagus. 

I have digressed in the field of diagnosis 
to emphasize the importance of early 
roentgen examination in all cases of 
dysphagia and the value of the esoph- 
agoscope in both direct and 
diagnosis. 

Having established the diagnosis, the 
question of treatment arises. This ts one 
of the most difficult in the entire field of 
malignant diseases. Our problem ts that of 


differential 


| 
| 
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a resistant adult type of carcinoma, nearly 
always in an advanced stage, inaccessible 
and closely related to vital organs, with a 
history of practically per cent mor- 
talitv. We must always consider treatment 
as palliative. This means adherence to 
those methods or combination of 
which give most relief with least 
discomfort to the patient. 

Before the advent of radiation 
the only worth-while relief was 


LOO 


methods 
I isk and 


therapy, 


that ob- 


O iestionable sti 


neceessa4ry 


Direct 


to confirm diagnosis. 


icture. esop: gOscopy 


tained by a and in 


Instances 


gastrostomy, 
this relief 


many 


was questionable. 
The various types of gastrostomy were 
all more or less objectionable and were 


usually postponed until too late to be of 


much service to the patient. Radiation 
has, in general, tended only to withhold 
this measure of relief until too late in a 
large number of cases. Many attempts 
were made to remove the growth surgically. 
All failed until Dr. Franz Torek in 1913 
reported the first successful attempt at 
resection of the thoracic portion of the 
esophagus. This patient its still alive. 
While this was a wonderful piece of sur- 


gery, It is questionable if the single 
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the many unsuccessful 
attempts which were subsequently stimu- 
lated by it. The recent rapid advances in 
thoracic surgery are, to my mind, sug- 
gestive of very real possibilities. Not 
that I believe we can anticipate cure of 
esophageal carcinoma by surgical removal. 
After eliminating all of the physical 
factors and operative risk, the operative 
field is too limited, and besides, the 
reasonable hope for cancer cure does not 


success Justified 


Fic. 4. Questionable filling defect. Direct esophago- 


scopy necessary to settle diagnosis. 


lie in this direction. Dr. Lilienthal has 
recently shown that an esophageal car- 
cinoma can be safely and accurately 
exposed surgically. While his patient unfor- 
tunately died following treatment of a 
recurrence after resection, it nevertheless 
marks a great advance and suggests the 
possibility of combining surgical exposure 
and interstitial radiation, without removal. 
This method has, in other parts of the 
body, shown some brilliant results, and 
it is only reasonable to believe that, in 
certain cases at least, it may be extended 
to the esophagus. 

During the past seven years we have 
treated at the Memorial Hospital 196 cases 


q 
| i 4 4 
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of esophageal carcinoma. In the beginning 
we were hopetul that in radium we had at 
least an agent which would control the 
disease. 

Our first cases were treated during the 
period when radium dosage and filtration 
were purely empiric and experimental. 


Small doses seemed to control the surface 
ulceration, but the growth continued to 
extend at the periphery. Several times we 
that we 


felt were making real progress, 


Fic. 5. Stricture of lower end of esophagus. Direct 
examination and biopsy necessary to determine 
whether growth arises in stomach or esophagus. 


only to find at a later date evidence of the 
outward extension of the disease. In other 
words, we were treating a canal through 
the central part of the tumor but exerting 
no appreciable influence on the bulk of it. 
I believe this method of small doses at 
intervals served about the same purpose 
as the periodic dilatation with bougies 
as practiced in some clinics. It had the 
added advantage of controlling surface 
ulceration and bleeding, to a_ certain 
extent. Our method of placing the radium 
within the stricture is not unlike many 
other plans described in the literature. 
We use tubes arranged end to end in 


Some Considerations in the Treatment of Carcinoma of the Esophagus 


rubber tubing supported by a wire, and 
enough tubes to cover the involved are 
throughout. This applicator has an enlarge- 
ment on either end to prevent slipping 
upward or downward. We always introduce 
it directly through the esophagoscope [Ol 
the reason that accurate approximation 
can always be best made by direct vision. 
As soon as we attempted to control the 
disease by heavier intra-esophageal ap- 
plications, various unfavorable symptoms 


. Carcinoma of mid-thoracic esophagus exter 
sively infiltrating portions of lungs 


arose. Evidences of a severe local reaction 
with consequent swelling of surrounding 
tissues and, at times, sloughing, 
noted. This only tended to increase rathe 
than relieve the obstruction. We 
felt that the sloughing was particularly 
dangerous in the esophagus. It increased 
the factor of hemorrhage, and perforations 
into the bronchus or mediastinum 
more frequent. 

We next turned our attention to externa! 
radiation both alone and in conjunction 
with intra-esophageal applications. Low 
voltage roentgen rays did not seem to be 
worth while. The use of the radium pack 


were 


were 


“a 
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in full doses at distances of 10 cm. and 
15 cm. appeared to slow up the rate of 
growth and to relieve pain in certain 
instances. This procedure, however, was 
impracticable on account of the large 
amounts of radium required for a single 
case. High voltage roentgen rays have 
replaced this use of the pack very suc- 
cesstully and give results uniformly better 
because of the more practical economic 
considerations. 

Throughout this period up to the high 
voltage roentgen ray stage, gastrostomy 
was employed as a last resort. In a few 
cases It proved beneficial, but as a rule 
the patient’s resistance was so lowered 
that rebound was impossible. Our next 
step was to earlier 


urge a gastrostomy, 


reinoma 


ot esophagus, ruptured, nd t 
nating in lung abscess 


ecrmil- 


wherever the obstruction was at all marked. 
This distinct improvement and 
added very appreciably to the patient’s 
comfort and length of life. We have been 
so impressed by the benefits of an early 
gastrostomy that we now urge and insist 
upon it in all cases at the outset, even 
though the obstruction be slight. The 
benefit is not only in the facility provided 
for adequate feeding, but, as Dr. Chevalier 
Jackson has noted, the swallowing 1m- 
proves after a period of rest to the esopha- 
gus. There is no question that the mechan- 
ical irritation of constant and 


Was a 


ced 


efforts at swallowing increase the rate of 


growth, as well as the incidence of local 
mixed infection. 
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The operation should always be done 
at the time when the patient looks upon 
it as quite unnecessary. The surgical shock 
at this period Is negligible. Most of the 
objections to a gastrostomy are eliminated 
by the technique originally described by 
the late Dr. H. H. Janeway. This method 
does away with the necessity for a con- 
tinuous rubber tube, by constructing from 
a portion of the anterior stomach wall a 
tube lined by gastric mucosa. This “goose 


Fic. 8. Typical case 


of cardiospasm. 


neck”’ is delivered through a small opening 
below the lower left costal border in a 
manner which permits of a sphincter action 
by the upper abdominal muscles, and 
leakage of food is a negligible factor. The 
procedure is a simple one, easily done 
under local anesthesia, through a short 
midline incision and the patient can be 
gotten out of bed in three or four days. The 
period of confinement in bed is particularly 
Important in the more advanced cases. 


This plan of combining early  gas- 
trostomy with radiation, chiefly high 


voltage roentgen rays, has given by far 
the best results in our experience. 

In our series of 196 cases, we have per- 
formed gastrostomies in 106. Unfortu- 
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nately many of these were done too late 
to be of real value. A detailed report 
of the entire series of cases is of no value 
because it is only in the more recent ones 
that we feel that we have developed a 
procedure giving a worth while chance for 
palliative relief. The length of life under 
treatment in most of the cases was short. 
The oldest case is now alive and enjoying 
reasonable comfort four years and four 
months after gastrostomy plus a moderate 
amount of radiation. Another case lived 
four years and three months under radia- 


Fic. 9. 


toms very suggestive of esophageal carcinoma. 


Mediastinal lymphosarcoma producing symp- 


tion alone and died ultimately of extension 
of the disease to both lungs. 

We hope that the earlier gastrostomy 
plus more intensive high voltage roentgen 
rays will in future give a longer period of 
palliative relief. 


CONCLUSIONS 


1. Carcinoma of the esophagus is a 
disease in which we can hope for palliative 
relief only. 

An early gastrostomy offers the major 
portion of this relief. 

3. External radiation, preferably with 
high voltage roentgen rays, aids in slowing 
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up the rate of tumor 
has not controlled it. 

4. Intra-esophageal application of rad- 
ium, preferably in small repeated doses, is 
indicated to control ulceration and bleed- 
ing locally but has little influence on th« 
actual progress of the disease. 


erowth, but SO [al 
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DISCUSSION 


Dr. HERENDEEN, Memorial Hospital, 
York City. It seems that if anything is to be 
accomplished in the treatment of these cases, 
the main reliance must be placed upon external 
radiation, gastrostomy being used only as an 


= 


Some Considerations in the 
adjunct to the main treatment in order that 
the patient's nutrition may be maintain It 
seems clear that the preferable form of ‘oats 
tion should be the high voltage method. We, 


as a rule, before ittempting to treat these 
patients, them with fairly 


thick barium meal and mark off on the chest 


roentgen 


wall the level of the growth. Then we ise, as a 
rule, exposures varying irom 60 to do min 
with a target skin distance of 50 cm., 4 ma., 
200 kv., 1s mm. Cu. These treatments vary 
from three to six i in number, and are givenas a 
rule at two or three day intervals: on some 
occasions we have given them daily. I think 
that it may be wise to offer a word of ¢ ition 
about attempting to give the entire series in 
less than a week’s time, and perhaps that Is 
often too much, because of the danger of 


ulceration and breaking down of the tumor, 
subsequent leakage, perforation Into a bronchus 
and a fatal termination as a result. Only re- 
cently have we seen a ray of hope from this 
method of treatment, and that largel ecause 


been able to maintain the nutrition of 


the patient or 


we hav 


up the patient somewhat 

as a result of the g istrostomy, before atte mpt- 
ing any treatment. 

Dr. PANCOAST, Philadelphia. I rise to dis- 

cuss this paper for two reasons, first, because 


| appreciate the excellent technique which has 
been employed by Dr. Quick in the treatment 
of his cases, id second, because of the stimulus 
recently given to me by Dr. I 
effort to try 


Jacksor In an 


to do something for a condition 
which has heretofore been absolutely opeless 
as far as curing it is concerned. I would like 
to go back to the ver eginning of the condi- 
tion and say a word about the diagnosis. 
Esophageal carcinoma cannot always be diag- 
nosed by the barium meal alone. This fact has 
been brought to my ame on several occasions. 
I had a cook in my family In whom | missed 
the diagnosis by the barium meal, | it was 
seven months before a diagnosis was made in 
this manner. I had her under observation prac- 
tically every day in that interval. On other 
occasion we followed the technique we have 
employed more recently. Wherever we have 


evidence of dysphagia or, more important than 
that, substernal pain, because 
may precede dysphagia, we always have the 
patient a capsule, and it has never 
happened that there has not been something 
wrong In the esophagus when the 
obstructed. 
a month 
barium me: 


substernal pain 


swallow 
capsule was 
e detected a carcinoma 
by the 
il, and in another case a week 


Recently w 
before it could be 
efore. 
The next procedure is the esophagoscope in 


good hands, first, to confirm the diagnosis; 
second, to tell the nature of the growth; and 
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third, the extent of th rrowtl 
of the structure. The 
gastrostomy, before any method of treatment 
is employed. Dr. Jackson is firmly convinced 
that it is absolutely essential for manv reasons. 

The feeding of the patient’ should not be 
left to us, nor shor ild it be left to the Surgeon. 
\\ = have found that a medical man who thor- 
oughly understands feeding in this manner is 
the only one competent to take cl 
patient. He knows exactly what the man will 
need in the way of calories to build him up. 
We have attempted to have th surgeon feed 
oe patient through the 


nd the size 
next procedure is a 


large of the 


tube, and found the 
atient continued to go down hill whereas if 
the medical man was called in he patient 


began to gain weight because he got the food to 
build him up. The patient is in better condition 
to have the gastrostomy made in the 
the mortality is much higher in the 
than in the early ones, so we need 
the mortality of gastrostom, 
at the proper time. An 
of gastrostomy is that it 
the exact extent of the growth, because Dr. 
Jackson and Dr. Tucker not only examine 
the patient from the mouth down, to get the 
upper limits of it, but as soon as the gastros- 
tomy will permit, they examine the patient by 
a retrogastroscopy to determine the lower 
limits of the growth. We have been much sur- 
prised to find that it often extends throughout 
the entire extent of the esophagus, from the 
u constriction down to the stomach; 
fact you may find multiple lesions that need 
treatrhent The first case cailed to our attention 
was reported by Dr. which a car- 
cinoma of the upper part of the esoph: 1zZUS Was 
treated over a period of two or three vears, and 
then later on they found a 
end of the esophagu 


beginning; 
late cases 
not consider 
cases if handled 
additional advantage 
enables us to measure 


n 


Smiles, in 


at the lower 

metastatic 
from the upper lesion. It is absolutely necessary 
to get the entire extent of the lesion before 
you put In your radium applicator, and also 
to get the number of which may be 
present. We have been surprised in some 
instances by following this technique to find 
exactly what Dr. Quick shows, that we were not 
dealing with an esophageal carcinoma at all, 
but with an upward extension from a car- 
cinoma of the stomach. The biopsy 
this to our mind by sighs a dif 
of carcinoma from tha 
esophagus. 

Dr. Mances, Philadelphia. | 


say a word about the 


lec] 


S, probably 


lesions 


may bring 
ffere nt type 


usually found in the 


would like to 


method of examining 


these esophagus cases. You will recall that 
sometime ago I advocated the prone position 


for demonstrating lesions of the esophagus. It 
lesion of the 


is true that a esophagus that 
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narrows the lumen sufficiently to retain a 
capsule, will show that there is a narrowing 
at that point; but it tells nothing about the 
condition of the esophagus below that. If you 
have the patient in the upright posture and the 
stricture is fairly narrow, the barium trickles 
through slowly and immediately goes in a 
narrow stream Into the stomach, and you get 
no idea of the condition of the esophagus 
below the level of the stricture; neither would 
you with the capsule, but if you have the 
patient in the right oblique prone posture and 
the lower end of the esophagus turned up a 
little to the left, it becomes the highest point. 
The patient then drinking through a rubber 
tube, fills the upper portion and by means of 
the swallowing effect plus the peristalsis of the 
esophagus, forces the barium mixture past 
the stricture or through the stricture area and 
it stays in the lower portion of the esophagus 
long enough for you to get an idea as to its 
lumen. | first got this from a study of the for- 
eign body cases and especially the constricted 
esophagus following the drinking of some 
irritating substance such as lye. There may be 
strictures in these cases at different levels, and 
where you have the stimulus of operation to 
cure the patient, you are apt to go to much 
greater lengths to study it, knowing that they 
can dilate those strictures. It was a stimulation 
to me to go ahead and find out what the 
condition of the entire esophagus was, and we 
have on more than one occasion demonstrated 
very definite constrictions at widely separated 
points, so that if you will examine those cases 
of carcinoma of the esophagus and especially 
those below the level of the suprasternal notch 
in the right oblique prone posture, you will 
get along without the necessity of using cap- 
sules and get a very definite idea as to the 
extent of the growth. 
Dr. Hoimes, Boston. 
a word first in regard to the diagnosis. Our 
trouble has not been in differentiating these 
lesions of the esophagus from tumors outside 
or from cardiospasm, but it has been in missing 
the very early cases. I think that is where the 
direct esophageal examination is going to be 
of the greatest aid to us, before any true 
stricture has taken place and while roent- 
genologic evidence is still absent. In most of the 
cardiospasms, a drink of some hot liquid may 
relax the cardiospasm. | have seen that happen 
a number of times; there is a good reason why 
it should tend to relax under heat. Then there 
is the question of lung metastases in these cases. 
The case Dr. Quick showed no doubt was 
metastasis, but I have seen very similar cases 
due to inhalation of ammonia. These cases have 
difficulty in swallowing, so we must not be 


I would like to say 
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discouraged entirely if we find something in 


the lung that looks like a metastasis. Then on 
the question of treatment, we have been 


through practically the same thing Dr. Quick 
has described and arrived practically the 
same conclusions. There was one thing in the 
treatment of cancer of the esophagus which 
should urge us to try hard for a cure by 1 
tion, and that is, it is a tumor that does not 
metastasize early . and secondly, it Is practi illy 
never cured by surgery; so that here we have a 


tumor which ought to be discovered fairly 
early, though it Is not, and which does not 


metastasize early and is no more resistant to 
radiation than some forms of skin cancer which 
are cured by radiation. We have not resorted 
to gastrostomy as early as the gentlemen 
here have advised, and I think we are justilied 
in some cases. We hi: ave a case under treatment 
now of a patient who was able to eat any sort 
of food, who, when he came to the clinic, was 
unable to swallow anything except liquid; 
I wonder if a case such as that with the cauli- 
flower-like growth out into the esoph igus which 
could be reduced with a 

radium seeds and cross-fire radiation, 

not be handled without a gastrostomy, and 
if cases of lymphoma pressing on the esoph- 
agus, which would respond readily to roentgen 


small amount of 


n t 


treatment could be handled without  gas- 
trotomy. Certainly a patient when he first has 
a gastrotomy done, has more difficulty in 
handling his food and keeping up nutrition 


than if he can eat in a normal manner. 


Dr. Quick. In reference to using the bare 
tubes directly in the growth, I think it is a 
hazardous procedure. We tried it, but with 
disastrous results. The esophagus is a_ thin- 
walled organ, surrounded by many important 


structures, and I think the danger considerable. 
Even if we were to get what ultimately would 
be a satisfactory regression of the local area 
there would be enough swelling incident to the 
radiation to interfere seriously with nutrition. 
I should have liked to mention several 
things relative to diagnosis, but I felt that that 
did not come quite within the scope of the 
paper. I am grateful to the gentlemen for dis- 
cussing that side of it. There are 
which | wanted to make: first the use of the 
in diagnosis; 
gastrostomy to provide for the 
et i while we were doing 
by way of palliative radiation. 
Dr. Dunuam, Cincinnati, O. 
very much to know 
cures in any of those 
a case get well? 
Dr. Quick. 


the surgical 


two points 


second, early 
nutrition of the 
what we could 


| would like 
if there have been any 
cases? Has anybody had 


The only cure that I know of is 


case reported by Dr. Franz 


— 
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Forek, and just before coming down the it looked very well; then the patient came 
other day | called him up. He said the patient in coughing a little one day, which answered 
was still alive. I think we all get spasms of the whole question—we had ver successfully 
enthusiasm once In while. One case | referred treated a hole through the growth all this 
to we had watched caretully at inter’ , mak- while; meanwhile it was extending little by 
ing regular examinations by the direct method — little; the roentgen findings at that time were 
up to nearly four vears, the lesion was healing, verified by an autopsy four months later 
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ee diagnosis of primary intrathoracic primary malignant tumors of the lung 
neoplasm Is a problem ol peculiar correctly diagnosed before death and 
interest to the roentgenologist. In the vast proven by autopsy, on which the authors 
majority of cases, the lesion is elusive to have collaborated in the Cleveland City 
the ordinary methods of physical examina- Hospital during the past eighteen months. 
tion and often no suspicion of its presence The diagnosis in 1 case was primary chon- 
is entertained until evidence of some  drosarcoma of the lung. The remainder are 
unusual condition is disclosed by the cases of primary bronchial or lung carcin- 
roentgenogram. The lesion is not rare but oma, and our discussion will - primarily 
is Infrequent enough to test one’s diag- of this type of tumor. In 2 of the cases, the 
nostic alertness. The roentgenograms pre-  roentgenograms furnished the data upon 
sent features which occasionally are almost which the diagnoses were based. 


pathognomonic, but more frequently chal- To emphasize the need of routine 
lenge the keenness of observation and roentgen-ray examinations of the chest, we 
deductive faculties of the roentgenologist. are reporting, in addition to these 6 cases, 


Furthermore, the possibility that intensive 2 others (from the records of Drs. Hill 
treatment with short wave-length radia- and Thomas) in which the physical signs 
tion in the malignant cases may prove of were negative at the time the diagnoses 
more than temporary benefit, places on us were made from the roentgenograms. One 
a very definite responsibility to do our was an endothelioma, probably of medi- 
utmost toward the early detection of these astinal origin, which in some respects 
lesions, so that if the lesion is malignant, resembled a primary lung tumor. The 
treatment can be started at the earliest other was a benign tumor, which re been 
possible moment when the area of involve- diagnosed as a xanthoma. It is of special 
ment is limited and before metastasis has interest because primary benign tumors 
taken place. On the other hand, if the are extremely rare and the coincidence of 
lesion is benign, an unfavorable prognosis roentgenographic and pathological find- 
should be avoided and the patient not ings even more infrequent. 
subjected to radical treatment, either by A survey of the literature would not lead 
surgery or the roentgen ray, (which, when _ the casual reader to place much dependence 
applied to the lungs especially, cannot on roentgenogr: bes as an aid in the 
be regarded as other than a radical pro- diagnosis of lung tumors. A careful analy- 
cedure). The roentgenologist who gives — sis, however, of those articles which report 
such a treatment must bear his share of the in detail the clinical data, pathological 
responsibility in so far as the roentgen ray _ reports and especially the roentgenographic 
can be of value in the differential dine nosis. findings of proven cases of primary intra- 
This paper will be devoted chiefly toa thoracic neoplasm, shows so definitely the 
presentation of 6 consecutive cases of value of roentgenography in this 


} t \ 


connec= 
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tion that we cannot ignore statements, 


which have been passed down as a sort of 
legacy by succeeding authors, to the effect 
that “in the diagnosis of lung tumors, the 
roentgenograms have been either of nega- 
tive value or at times even misleading.” 

To pass by such statements without 
criticism would be the grossest neglect, in 
view of our firm conviction that whatever 
improvement has been made in the diag- 
nosis of diseases of the lung in the past 
twenty-five years or more is due in most 
part to the science of roentgenology. We 
nt and it is the primary object of this 
paper to show, that failure to resort early 
and routinely to careful roentgen-ray 
examination of the chest will result in the 
failure to detect and diagnose a large 
percentage of intrathoracic neoplasms. 

Without special search, one of us has 
found (in the files of Drs. Hill and Thomas) 
records of a dozen cases of malignancy of 
the lungs, several of them primary, diag- 
nosed directly because of the roentgen-ray 
findings and subsequently proven by 
autopsy or biopsy or adequately verified 
by the pase clinical history. We 
cannot recall one case where a lung tumor 
was found at autopsy in a patient whose 
roentgenogram, was negative. We have 
found only two such cases reported in the 
literature. 

Fishberg and Steinbach claim accurate 
diagnoses in 32 out of 33 cases of cancer of 
the lung and say it is their conviction that 
the cases were diagnosed during the life 
of the patient, because they “relied mainly 
on purely clinical methods, on the history, 
symptomatology, course and physical 
signs, while other diagnostic and labora- 
tory methods such as cytology of excretions 
and exudates and radiography were in- 
variably considered of merely confirmatory 
importance.” This implies that practically 
all cases of lung tumor can be diagnosed 


without the aid of the roentgenogram. 
We admit that the percentage of 


diagnostic accuracy could not have been 
much higher, even if their list of diagnostic 
procedures of merely confirmatory impor- 
tance had included the autopsy itself. But 
our experience and a review of the literature 
convinces us that roentgenography must 
have directly or indirectly played a greater 
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role authors 
proper 
roent- 


in these diagnoses than the 

realize. With its aid, and with 
cooperation between clinician and 
genologist in the interpretation of 
obtained from the “history, symptoma- 
tology, course, phy sical signs,” laboratory, 
findings and especially the roentgenograms, 
we agree that most cases of cancer of the 
lung can and should be correctly diag- 
nosed. Without it, even with the increased 
accuracy in the interpretation of physical 
signs that has resulted from the use of the 
roentgen ray, Many cases, not only of lung 
tumor, but of all kinds of lung disease, wi 

be incorrectly diagnosed. A comparison of 
physical diagnoses with the autopsy find- 


data 


ings in any large clinic proves this. In 
some cases, especially in early cases of 
lung tumor, ‘the physical signs are negative. 
In others, the only physical on are 


those of the complications, most frequentl) 
pleural effusion. In the absence of any 
further data, the examination would end 
there, and the correct 
primary lesion, the 
not be made. 

The rarity of such diagnoses before the 
advent of the roentgen ray indicates th 
truth of the above statements. The com- 
parative frequency since cannot be ac- 
counted for by any slight increase in the 
incidence of the disease, nor do we believe 
it can be entirely explained by any im- 
provement in the art of physical examina- 
tion or correlation of the physical findings 
with the symptoms and clinical history, 

Most authors have agreed that lung 
tumors are rarely diagnosed clinically. 
In a series of 90 cases of bronchi: il carci- 
noma collected by Weller in 
10 were correctly diagnosed. Barron in 
1922 reported a series of 13 cases, but only 
3 out of the 13 were finally given correct 
clinical diagnoses. Many other articles 
might be analyzed and quoted, but these 
few are sufficient to show that even at the 
present time, for one reason or another, 
most cases of lung tumor are not 
nized until post mortem. 

This, at first glance, would appear to be 
a sad commentary on our methods of 
diagnosis, in view of the fact that most 
cases of lung tumor present symptoms 
referable to the chest, and especially In 


diagnosis of the 


lung tumor, would 


IOI 2, only 


recog- 
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view of the fact that physical conditions 
could hardly be ideal than in the 
thorax for purposes of physical examina- 


more 


tion and roentgenography. We are con- 
vinced, however, that the fault lies, not 
so much in the inadequacy of available 
diagnostic methods as In a failure to use 
them and to proper) evaluate the data 
obtained when all the methods are sand. 
In Barron’s 13 cases, for example, appar- 
ently only 6 were roentgenographed. The 
roentgen-ra\y findings as reported were 
almost diagnostic in 4 and were very sug- 
gestive in the other 2, but only 2 of the 
entire [2 cases were finally given correct 
clinical diagnoses. It is evident that too 
little reliance was placed upon the roent- 


genograms. An analysis of the 


autopsy 
findings in 


the cases not roentgeno- 

graphed indicates that roentgenograms 

should have been helpful in all, and might 

have been pathognomonic in some. In 
none could they have been negative. 

Next in importance to making a roent- 

genoer: iphic study of the chest as much a 


part of the routine examination of every 


patient as the usual physical examination, 
is the method of os et the data thus 
obtained. The roentgenogram records 
Variations in density according to fixed 
physical laws. It may be assumed that 
every abnormal shadow means a corre- 
sponding abnormality in the patient, and 


conversely that every gross pathological 
variation in density should produce a 
corresponding variation of shadow on the 
roentgenogram. that 
the outline of a distin- 
guished effusion or 
that one 


This does not mean 
lunge tumor can be 
through a_ pleural 


can differentiate the shadow of 


a tumor from the surrounding lung that 
is drowned in an exudate consequent to 
the occlusion of a bronchus. Some lung 
tumors may be too small or may not pro- 
duce enough variation in lung density to 
be detectable on the roentgenogram. In 
one rare instance a small tumor ie the 
upper right bronchus disappeared into the 


shadow of the spine when the upper lobe 
collapsed. But these obvious 
do not alter the fact that the 
gram is essentially accurate; in fact, out- 
side of actual section, the most accurate 
method we have of detecting any 


limit 
roentgeno- 


ations 
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pathological change in the lungs. As such, 
it should serve as a basis for (further 
investigation rather than being used as a 
means of confirming or disproving a diag- 
nosis arrived at by less accurate methods. 
This practice is in no small part to blame 
for the unfavorable appraisal of the roent- 
genogram entertained by many internists. 
A hasty glance at an “x-ray picture” will 
often “confirm” an incorrect physical 
diagnosis. A careful study of roentgen- 
ray shadows should never ae e mislead- 
ing. We have often found that the presence 


of shadows that gave the clue to the 
correct diagnosis, was not detected or 
considered of any significance by those 
who had already formed a _ diagnostic 


opinion from other methods. 

A knowledge of the pathological 
characteristics of primary lung carcinoma 
is fundamental, not only in the interpreta- 
tion of the physical and roentgen findings 
but also in the synthesis of the informa- 
tion derived from these two methods. 
The following brief summary of them given 
by Molse serves unusually well to bring 
out the features of interest in the inter- 
pretation of roentgenograms. “The gross 
anatomic appearance of lung tumors is 
very variable and there are no well-defined 
gross types. A nodular form, an infiltrating 
form, and a miliary carcinosis have been 
described, and these descriptive terms are 
frequently used in classification, although 
they are obviously applicable rather to 
stages in the growth of a tumor than to 
distinct types of tumor. The nodular form 
includes rare cases of a single nodule or a 
few small nodules in the pulmonary 
parenchyma, or localized papillary tumors 
arising In the walls of tuberculous or bron- 
chiectatic cavities and are only discovered 
incidentally at necropsy. The infiltrating 
form is the usual finding, as the majority 
of cases are seen in an advanced stage when 
there is extensive invasion or infiltration 
of the lung. In these tumors the most 
significant gross finding is that the tumor 
is confined to, or is much more extensive 
in one lung, while secondary tumors are 
frequently distributed widely throughout 
both lungs. In advanced stages of the 
primary tumors, the distribution of the 
cancerous Invasion within the lung is 
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quite uniform, the bronchi and blood ves- 
sels are encircled by bands of tumor, which 
become more and more conspicuous as 
the hilum is approached. These peribron- 
chial tumor may compress the 
larger bronchi with resulting total or par- 
tial occlusion leading to atelectasis and 
bronchiectasis. A large mass of carcinoma- 
tous tracheobronchial lymph _ nodes is 
frequently found filling the angle between 
the main bronchi. The hilic nodes on the 
opposite side are not infrequently involved, 
but the opposite lung itself is relatively 
free from tumor nodules. The cases 
described as miliary carcinosis are said to 
resemble miliary tuberculosis, except that 


masses 


the nodules are somewhat larger, more 
translucent and whiter in color, and are 


situated only along the course of the 
lymphatic channels. This finding is appar- 
ently indicative of an early widespread 
lymphatic invasion of the lung.” 

Most pathologists have considered that 
there arethree types of carcinoma of the 
lung, one arising from the lining epithelium 
of the bronchus, another from the mucous 
glands and the third from the alveolar 
epithelium. Recently the last class has 
been considered very rare, some question 
its occurrence at all. 
regarding the point of origin may be impos- 
sible because different sections of the same 
tumor may show characteristics of all three 


types. It is generally agreed that most 
are of bronchial origin, usually from the 


main branches, although some apparently 
originate from the smaller bronchioles. 

Ewing indicates that a bronchial car- 
cinoma that arises from the lining epithe- 
lium is rarely a large diffuse tumor of the 
lung; it usually arises at or below the 
bifurcation of the trachea and extends 
along the walls of the bronchi; the bronchi 
may be occluded with papillary projections 
resulting in bronchiectasis; these tumors 
are apt to break down with the de, elop- 
ment of cavities filled with mucopurulent 
material; they may extend into the medi- 
astinum, the pleura and the chest wall; 
pleural effusions in this type are frequent. 
He further states that carcinomas arising 
from the mucous glands are limited chiefly 
to the walls of the bronchi; that they arise 
from the same region asthe former type; 


Ace urate conclusions 
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there may be considerable infiltration of 
the parenchyma; that as a rule the 
chial lining is intact, but may collapse into 
folds, the characteristic tendency being to 
stenosis of the bronchi rather than dilata- 
tion. In this type, on account of the com- 
pression of the bronchi, we 
and atelectasis and contraction of the 
lung. The pleura may become thickened 
and there is usually invasion of the hilar 
lymph nodes. The diffuse type 
resemble pathologically an atypical, 
pneumonic process. Cavities may 
in areas of necrosis. The pleura is usually 
involved. Local and general metast 
ire frequent. 

The arteries, veins, air 
lymphatic channels are the obvious routes 
of extension and metastasis. The ly mphs tic 
distribution is of especial interest In ex- 
planation of the triangulat 
shaped areas of involvement in the paren- 
chyma, and the limitation of the area of 
density to the interlobar line, so frequently 
sharply outlined in upper lobe tumors. 

There are two sets of lymphati 
channels, one following the branchings 
of the bronchial cree, the other distributed 
through the pulmonary pleura. Normally 
both the pleural and the pulmonary chan- 
nels drain in opposite directions from the 
surface of the lung toward the hilar lymph 
nodes. The only periphera! anastomoses 
between these two sets are the lymphatic 
channels in the interlobular septa. These 
channels contain valves which prevent the 
flow of lymph from the pleura to the deep 
lymphatics of the lung, but allow drainage 
from the lung to the pleur: Lif the normal 
drainage along the bronchial tree is 
The lymphatics accompanying 
the bronchial tree anastomose freely, 
especially about the points of division of 
the bronchi and bronchioles. 

Metastases occur in a large proportion 
of cases, the more important sites In orde1 
of frequency being the regional —_— 
nodes, liver, pleura, kidney, lungs, brain 
and bones. 

In Hodgkin’s disease, Ivmphosarcoma 
and other tumors arising from the medi- 
astinal or hilar nodes, we occasionally 
find infiltration of the surrounding lung 
tissue, which may simulate the appearance 


bron- 


have sclerosis 


may 


isSes 


passages 


occasional 
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of a bronchial carcinoma. 

tion of lvmphosarcomata 
mediastinum, 
chest are extremely rare. 

Benign intrathoracic 
more infrequent. 

Most cases of pulmonary cancer present 
symptoms referable to the chest, though 
in a few cases recorded, the only s\ mptoms 
were those resulting from metast 
frequently in the brain. In a couple of 


With the excep- 
involving the 
primary sarcomata In the 


tumors are even 


ASCS, 


Cases reported, fatal hemoptysis was the 
only symptom. Cough and dyspnea occur 
in almost every case. The cough may be 
dry or may be by expectora- 
tion. Blood t ting or raspberry ¢ v-ltke 


sputum is very Pain occurs In 


the majority. It mav be referred to the 


shoulder or arm on the affected side and 
occasionally to the Sleaaa. It is rather 
characteristic in its early occurrence, Its 
eradual onset nd its persistence, ind it Is 
not relie. ed by the presence ot a leural 
effusion. It may at first be only a feeling 
ot oppression. spnea occu&rs in yracti- 
cally every case It Is eter proere sive. 

Weakness is often noted eat and 
appears to be out of pro] orto yn to other 
physical signs. Loss of eht is usually 
progressive, but may not ntl 
the final stage. As in malignancy else- 
where, the patient mav have periods during 


may be 
present because of the Irequent inf] 
tory complications. 

When any patient past middle life gives 
a history of progressive dyspnea 


which the weight increases. 


mmMa=- 


sistent pain in the region of the chest, the 
possibility of lung tumor should be 
sidered, especially in the absence of 
vascular disease, anc 


Ccon- 
cardio- 
the patient should be 
submitted to careful physical and roentgen- 
ray examinations. For the 
elimination, the roentgen ray is of prime 
importance Inasmuch as it would be very 
rare to have negative roentgen findings in 
any case in which the tumor had progressed 
far enough to cause symptoms. The physi- 
cal examination may show changes in 
auscultatory sounds, but would probably 
be negative from the st: indpoint of percus- 
sion, until later stages. A layer of unim- 
paired lung a few thick Is 
usually suflicient to disguise the presence 


rimar\ 


purpose ol 
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of a tumor to palpatory or indirect percus- 
sion. 

The physical signs vary according to the 
size and location of the growth and the 
amount of involvement of the air passages 
with the accompanying secondary changes 
The interpretation of the physical signs is 
facilitated by the knowledge of the 
presence, the location and the extent of 
the involvement as shown by the roentgen- 
ray examination. may vary 
from normal over small tumors to flatness 
over airless lung or dullness or flatness 
over those that have extended to the chest 
wall. If the tumor is central, whatever 
change there is in the percussion note will 
be due to change in the air content of the 


Percussion 


overlying lung. Sometimes the variation 
in the note from that obtained over the 
surrounding uninvolved region not 


enough to be detectable. 
centimeters In 


discovered by routing 


Tumors several 
diameter are 0o¢ casionally 
roentgen-ray examI- 
nation In cases where such a lesion cannot 
be suspected from the physical signs elic- 
ited either before or after the presence of 
the tumor has been demonstrated. 

The 


breath sounds may be diminished 


or absent. A partial occlusion of a bronchus 
may give rise to a peculiar amphoric 
breath sound called cornage, which sign 


is very suggestive of bronchial carcinoma. 
About 50 per cent of c: ises have pleural 
effusion with absence 
breath sounds and flat note, 
that is, the same as might be 
the tumor itself. 
Enlargement of the 
axillary lymph glands 
cially conjunction 
disease in the chest. Nodules may be found 
on the sternum or ribs. Sections of these 
glands or nodules may decide the diagnosis. 
Hemorrhagic effusion should at once 
the possibility of malignancy. 
Occasionally cells may be present in the 


associated signs of 
caused by 
supraclavicular or 
IS SUSPICIOUS espe- 
with evidence of 


suggest 


aspirated fluid or in fragments of the 
tumor caught in the needle which will 
disclose the identity of the growth. In 
one of the cases we are re porting, Dr. 


Howard Karsner was able thus to deter- 
mine the type of tumor. 
Edema of the face and neck, 


tion of the superficial veins of 


or disten- 
f the chest 
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may result from involvement of the medi- 
astinum, because of pressure on the venae 
cavae. 

The problem of differential diagnosis 
may be diagrammed as follows: 


I. Mediastinal 
Inflamma- { Benign 2. Pulmonary 
tory 3. Pleural 
processes te 1. Mediastinal 
Vs. Primary 2. Pulmonary 
Neoplasms | Malignant vs. 3. Pleural 
Secondary Ditto 


The differential diagnosis indicated on 
this diagram'can be made in almost every 
The roentgen shadows may be as 
varied as all the pathological combinations 
can make them, but most cases of primary 
lung tumor present pictures that are quite 
unlike the more usual inflammatory proc- 
esses with which they are so often confused 
clinically. The most frequent incorrect 
clinical diagnosis is pulmonary tubercu- 
losis. This error would occur in the inter- 
pretation of the roentgenograms only in 


case. 


those cases where a miliary carcinosis 
might be confused with miliary tuber- 


massive lobar cancer with 
caseous pneumonia. The respective rarity 
of primary miliary carcinosis and massive 
lobar tuberculosis would make these errors 
uncommon. In such cases, or in any other, 
where the roentgenogram simulates, an 
infectious process, one ‘would hardly expect 
a coincident similarity in*the physical 
signs and clinical history. The difterentia- 
tion between benign malignant neo- 
plasms may sometimes be indicated by the 
clinical progress, and a study of the method 
of growth, by repeated roentgen examina- 
tions of the periphery of the tumor from 
different angles. The law of probabilities 
favors malignancy. Rapid growth, an 
indistinct * border, radiating projections 
from. the, tumor mass, multiple nodules, 
evidence of metastases to ribs or verte- 
brae and pleural effusion would indicate 
a diagnosis of malignancy. Lack of growth, 
and the maintenance of a sh: arply defined 
border would be roentgen evidence in 
favor of nonmalignancy. Erosion of the 
ribs or vertebrae by pressure in benign 
tumors would be sharply limited to the 
contour of the tumor shadow itself. 


culosis, or 
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The location and distribution of the 
mass might indicate the point of origin. 
Massive density of the posterior mediasti- 
num extending bilaterally with compara- 
tively clear lung fields would favor 
mediastinal origin, especially if the lateral 
borders are smooth and clear-cut. Uni- 
lateral hilar involvement even with medi- 
astinal density is more suggestive of 
primary bronchial carcinoma. 

The differential diagnosis of metastati 
processes is not usually a diflicult problem. 
The roentgen-ray findings are frequently 
pathognomonic as In certain 
metastatic sarcoma, or thev are su: ooestive 
the distribution throughout 
both lungs. Even in the cases that simulate 
primary carcinoma, the history or the 
accompanying signs of the primary lesion 
usually make the differentiation. 

Before discussing in particular — the 
roentgen-ray findings in cases of primary 
carcinomata, we wish to emphasize the 
fact that ste reoscopic views are of greatest 
value and should always be made. Increas- 
ing the tube-plate distance and making 
both anteroposterior and posteroanterio1 
views will occasionally bring out small 
nodules that may be indistinct and diffused 
by a too divergent beam of rays. Lateral 
and oblique views often are of great value. 

In diffuse carcinoma of the upper lobe, 
which most authors agree is most fre- 
quently involved, the lower border of the 
density is sharply outlined, the 
border fades out into the apex, 
usually comparatively clear. 

Some cases of hilar carcinoma show a 
mass of density about the hilum with 
radiations extending outward along the 
bronchial branches but thinning out, some- 
times abruptly, not far from the hilum. 
The lung parenchyma may be quite clear 
except for possibly a couple of nodules. 
From one of these peripheral nodules, 
there may be a triangular shaped area of 
density extending outward to the lateral 
chest wall, the nodule forming the apex of 
the triangle. 

Other cases show a large massive shadow 
about the hilum. The outer border may be 
clear-cut and contrast sharply in density 
with the surrounding lung. The border is 
not, however, as smooth as In some of the 


Cases of 


because of 


upper 
which is 


| 

| 
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| 
| 


The Diagnosis of Primary Intrathoracic Neoplasms 207 


mediastinal growths where the lung is 
pushed ahead of the growth. 

Occlusion of the bronchial !umen in 
hilar carcinoma would produce atelectasis 
of the corresponding part of the lung and 
this area might resemble a pneumonic 
process, or there might be merely 
of the lobe affected. 

Paracentesis should be performed in 
all cases in which there is a pleural effusion 
and then the case should be 


eiling 


immediately 


roentgenographed especially if the fluid 
is sanguineous. The return of the fluid 
in malignant cases is usually rapid and 
within uur hours may be tl 


same 


in amount as betore withdr: wal This 1s 
in itself suggestive of malignang lhe 
withdrawal of even a small amount of 
fluid may reveal nodules otherwise hidden. 

We have not derived any spec aid 
from the production of an artift yneu- 
mothorax in the few cases where we have 
tried this procedure. In one case, not in- 
cluded in this series, the tumor showed up 
more clearly before the lung « ipsed 
around it. 

In cases where there appears t » De large 
amount of effusion present witho dis- 
placement of the heart to the opposite 
side, one must consider the possibility of 
lung tumor. The heart is frequently found 
displaced to the attected side even Mm Cases 
where almost the whole side is opaque. 
Later, when the tumor itself reases 
sufliciently in size, the heart may be dis- 
placed to the opposite side as in pleural 
effusion without adhesions. The conditions 
that would displace the heart to the 
affected side would be apt to result also 
in asymmetry of the chest, the affected 


side not expanding to the proper degree. 
The excursion of the diaphragm that 
side would also be limited. 

These findings, in the absence of symp- 
toms of acute obstruction, and decreased 
transparency of one or more lobes, indicat- 


ing collapse of the lung, pea suggest 
the possibility of occlusion of an air passage 

by a growth of some kind. A “sat ceomane 
examination would be of value and 


material might be secured for ea a 
study. 

When small circular 
ate density, 


ne rdules ot der- 


larger than ordinary tubercles, 


and surrounded by fairly clear lung, are 
found, one must think of malignancy, 
especially if a couple of such nodules are 
found along the same branch, and the 
density of this branch is accentuated, as 
would result from a peribronchial lymph 
infiltration. The size, especially varia- 
tion In size, and distribution, usually help in 
the differential diagnosis from 
and other lesions. The usual characteristic 
mottled the parenchyma 
found in the ordinary case of pulmonary 
tuberculosis is of itself pathognomonic. 
It is furthermore often bilateral; prim- 
ary lung carcinoma rarely so until the 
later stages. Then, the primarily 
involved would be apt to show massive 
dense areas due either to the itself 
Or the secondar VY ¢ hanges due to occlusion 
of the bronchi. 

We have seen very marked hil 
with infiltration 


cloudiness of 


sid 


tumor 


ir density 
the larger bronchi 
that clinically appeared to be due to 
syphilis. This type might be mistaken for 
malignancy. A comparison of roentgeno- 
graphic findings and symptoms after a 
period of anti-luetic treatment would be 


along 


very helpful in the final diagnosis. We 
believe this type of luetic involvement 1s 
extremely rare. 

Hodgkin’s disease and lymphosarcoma 
may simulate a hilar carcinoma very 
closely. Blood study, the involvement of 
superficial lymph nodes, and the rapid 
therapeutic reaction to mild roentgen 
radiation would help to establish the 
diagnosis. 

In conclusion, we are reporting the 


history, symptoms, physical findings, 
roentgenograms and pathological reports 
of 8 cases of primary intrathoracic neo- 
plasms, all of which were correctly diag- 
nosed during life. An analysis of these will 
indicate the data upon which the diagnoses 
were based. 

We wish also to emphasize that failure 
to resort early and routinely to careful 
roentgen-ray examinations of the chest 
will result in the failure to detect and 
diagnose a large percentage of intrathoracic 
neoplasms. In the earlier stages, before the 
complications of pleural effusion, com- 
pressed or fluid-filled lung, have taken 
place, the roentgenograms may be the 


= 
| | 
| 
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more characteristic. In the later stages, the 
roentgenograms may still show pathog- 
nomonic evidences of lung tumor, or such 
an unusual combination of findings that 
suspicion of the presence of a lung tumor or 
other rare lesion is aroused and further 
investigation resorted to. Most cases of 
lung tumor with symptoms referable to 
the chest, can be correctly diagnosed if 
there is careful synthesis of the physical 


and roentgenographic findings together 
with a careful analysis of the clinical 
history. Even with absolutely negative 


physical findings, one cannot eliminate the 
diagnosis of an intrathoracic neoplasm 
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Case I. 
fifty-five. 
Complaint. Slight shortness of breath 
and feeling of tightness under the sternum 


Male, landscape eardener, aged 


Physical Examination. Rales in both 
bases. Otherwise negative. 

Roentgen examination, Jan. 6, 1922. 
Fig 1). We are indebted to Dr. R. J. 
May, Luke’s Hospital for the use of 
this roentgenogram. This plate shows 


one and 


mass of uniform about 
in the 


one-half inches in diameter 
portion of the a left lobe, and uniform 
veiling of the upper two-thirds. The 
third ts about as clear as the corresponding 


| 
iowel 


lowe I 


Fics. 1 and 2 


with any degree of accuracy except with 
the supporting evidence of a negative 
roentgenographic examination. On_ the 
other hand, the routine roentgen-ray ex- 
amination, especially in cases without 
symptoms referable to the chest, is the 
most accurate method we have of detect- 
ing the presence and the location and dis- 
tribution of a consolidating process in the 


chest, the picture in some cases being 
characteristic enough to indicate the 


diagnosis. Roentgenograms made to study 
the progress of an obscure case furnish a 
permanent, more accurate, and more 
tangible basis for comparison {than the 
recorded observations of ch: anges In 
the percussion note and breath sounds. The 
interval examinations are, therefore, most 
valuable in the making of a differential 
diagnosis. 


is¢ 


region on the right side. There ts accentua- 
tion of the peribronchial shadows through- 
out the upper left lobe, with small nodular 
shadows along the branches. 
density about left hilum. The ri 
comparatively clear. 

Admitted to Cleveland City Hospita 
June 4, 1923; discharged June 30, 1923. 

Complaint. Shortness of breath which 
began about six months agow ith associated 
cough. To prevent coughing he must sleep 
lying on the left side. Patient has some dul 
pain in the epigastric region. Exercise 
causes palpitation of the heart. 

Physical Examination. Well-developed 
and well-nourished male of stocky build. 
Respiration is almost wholly right-sided, 
with respiratory retraction of the entire 
left costal margin. Percussion note uni- 


Increased 
cht side Is 


formly flat over entire left side and fremitus 
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considerably reduced. Heart displaced to 
the right. Breath sounds are diminished tn 
intensity but are high pitched and tubular 
in character over the left chest. 

Two hundred fifty c.c. of turbid fluid 
containing fine floccult were aspirated from 
left chest; sp. gr. 1020; clot formed on 
standing, and it solidified on boiling. Micro- 
scopic examination showed clumps of cells 
larger than white blood cells, and 
resembling giant Culture of 
showed no growth. A second tap 
no fluid. 

Temp., normal; resp., 20; vital capacity, 
1600 c.c.; B.P. right arm, 122; B.P. 
left arm, I44; white blood cells, 10,000; 
hemoglobin, 80 per cent d.; urine, neg.; 


blo« W aSs., neg.,; 


some 
fluid 


vielded 


cells. 


roentgen examination 


June 5, 1923 (Fig. 2). Left side of chest 
entirely opaque, except for slight thinning 
out of density toward apex. Heart re- 
tracted to atlected side. 

Second admission Dec. 23, 1923. Died 
Dec. 31, 1923. Patient never lost weight 
until three months ago. Used to weigh 
160 lbs.: now weighs 1035 lbs. Since last 
admission has had much pain in left 
shoulder but no limitation of motion In 
the joint. Has had considerable epigastric 
distress and condition has gradually grown 
worse. Physical findings in chest practi- 
cally same as at last admission. Patient 
orthopneic and cyanotic. 

Roenigen examination Dec. 29, 1923. 


Heart displaced to the right at least an 
inch beyond the position shown in the 
previous examination. Marked mottling 
along the bronchi in the lower half of the 
right lung, especially toward the base, 
which has developed since the previous 
examination. Asymmetry of Lett 
side contracted. 

Autopsv. 450 c.c. chocolate-colored 
fluid encapsulated in pleura over anterior 
upper left chest. Pleural cavity obliterated. 
Diffuse carcinoma involving both lobes on 
left. Miliary carcinomatosis of middle and 
lower lobes on right side. 

Case Il. Male; laborer, aged sixty- 
four. Admitted to Cleveland City Hospital 
May 12, 1922; died June 6, 1922. 

Complaint. Pain in the left 
face and forehead, of three 
duration. 


chest. 


side of 
weeks’ 
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Physical Examination. A well-developed 
and well-nourished Italian male. The left 
eve deviates to the nasal side and there is 
marked ptosis of the lid. No nystagmus. 
There is a hard firm nodule the size 
of a walnut attached to the upper end of 
the manubrium which was first noticed by 
patient four weeks ago. The left costal 
margin moves less than the right. Dullness 
at the left base with breath sounds distant 
or absent. Vocal fremitus Impaired. One 


hundred c.c. of green turbid fluid aspirated 

from the chest, May 24, 1922. Biopsy of ned- 

ule from manubrium showed carcinoma. 
Blood and spinal fluid, Wass. neg; temp., 


36.5°C. to 37.5°C. Terminal rise to 40°C. 
Pulse 70 to 100., resp. 18 to 22. 

Roentgen examination (Fig. 3). Chest 
asymmetrical. Left side contracted. Heart 
retracted to left side. Dense shadow 
extending downward and outward from 
left hilum toward chest wall. At the outer 
portion, the shadow suggests a separate 
nodule. Just below this, there is another 
nodule about one-half inch in diameter. 
Upper left lobe filled with small nodular 
shadows scattered throughout the lower 
portion especially. Right side compara- 
tively clear; complete absorption of the left 
second rib inside scapular line. 

Autopsy. Hydropleura left side, 250 c.c. 
Lower left lobe airless and completely 


400 


filled with tumor tissue. Large nodules in 
upper left lobe. A grayish mass at left 
hilum narrowing the lumen of bronchus 
of left upper lobe. Non-keratinizing squam- 
ous epithelioma primary in lung. 
Metastases to liver, both adrenals, 
sternum, clavicle and ribs. 

Case III. Male; engineer, aged 
seventy-four. Entered Tuberculosis Sana- 
torium of Cleveland City Hospital, April 
30, 1923; died June 15, 1923. 


Fic. 4. Case IIL. 


Complaint. Cough, loss of weight, 
weakness, pain in chest. Patient was well 
until nine months ago when he started to 
cough and lose weight. Has lost 50 Ibs. since 
onset and has not worked for three months 
on account of weakness. 

Physical Examination. A well-developed 
emaciated white male with pronounced 
anemia. Thorax symmetrical, dullness over 


left upper chest posteriorly and at angle of 


scapula on right. Extremely fine crepitant 
rales in first intercostal space anteriorly 
on left, and typical rales in both axillae. 
Breath sounds distant posteriorly over 
upper portion both sides of chest. 

Temp., 37-38°, with afternoon rises; 
pulse, 75-110; resp., 22-36; R.B.C., 3,600,- 
000; Hgb., 70 per cent. 

Roentgen Examination (Fig. 4). 
slightly asymmetrical. Right side 


Chest 


con- 
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contracted. Mediastinal shadow 


widened. 
Cavity at left apex. Large hilar mass on 


left with 
shadows 


radiations and large, dense 
scattered along bronchial 
branches. Mottling entire right side, parti- 
cularly the upper lobe. Nodule at right 
base near heart. 

One month later the roentgen examina- 
tion gave the following fiindings: Cavity 
left apex. Extension of hilar 
Small nodule seventh interspace and 
directly below it, another in the ninth. 
Mottled density on right side at base. 

Autopsy. Large mass at left hilum, 
many firm tumor masses in upper left 
lobe. A few in lower lobe. Nodules through- 
out entire right lung. Cylindric-cell carci- 
noma. Caseous mediastinal glands. Tuber- 
culosis both sides with cavity in left apex. 

Case IV. Male, dancing 
aged fifty-two. 

Entered Tuberculosis Sanatorium of 
Cleveland City Hospital Aug. 17, 1922, 
and died Oct. 21, 1922. His complaint was 
weakness and pulmonary hemorrhages. 
His past history was negative except for 
diphtheria in childhood; he denied luetic 
infection. 

Complaint. Present illness started six 
months with of strength and 
cough, no fever, no night sweats. One 
month ago he had lost 10 lbs. in weight and 
three weeks ago he had his first hemor- 
rhage, “about a glass and a half of blood.”’ 
Two days ago he had another hemorrhage. 

Physical Examination, Oct. 14, 1922. 
A well-developed white male, quite anemic 
and emaciated with dry and_ inelastic 
atrophic skin. Pupils sluggish, right slightly 
irregular. The right supra-claviular and 
infra-clavicular fossae deeper than the left. 
Right upper chest flatter than the left. 
No undulation on left but some on the 
right, however, the costal margins flare 
but slightly. Percussion note impaired 
over left upper chest anteriorly and 
posteriorly and over right hilus posteriorly. 
Breath sounds distant but high pitched 
with prolonged expiration over left upper 
chest. No rales heard anywhere. During the 
patient’s stay in the sanatorium he had 
repeated pulmonary hemorrhages varying 
In amount from 1!% ounces to 114 pints. 
Thirteen sputum examinations were nega- 


shade IWS, 


instruc tor, 


ago loss 
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tor tubercle bacilli. Blood W asser- 
mann, 4 plus. Blood pressure, 114,70. 
perature curve was Irregular, sometimes 
high C., with intervals several 
days in which there was absence of fever 

Roentgen Examination, June 1, 1922 
Fig. 5), shows triangular-shaped shadow 
In the left hilum with base toward 
median line. At the apex, there appears 
to be a separate nodule about three-fou the 
of an inch In diameter. Slight of 
upper lobe of left lung. Lower about 


tive 
lem- 
as 


‘ = 
as 


the 


veiling 


half 
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Entered Tuberculosis Sanatorium of 
Cleveland’ City Hospital, Jan. 7, 1923, 
and died March 29, 1« 

Complaint. Pain cough, weak- 
ness, fever, night sweats and_ shortness 
of breath. The onset of these symptoms 
was three months ago and they had 


increased in severity. 
monia. 

Physical Examination. 
fair state of nutrition. 
moves than right. 


No history of pneu- 


A white male in 
Whole left chest 
Left apex fairly 


less 


Fi and 


as clear as corresponding 
Heart was displaced. 

We are indebted to Dr. J. E. 
for this plate. 
under our 
later. 

Four months later, Oct. I4, 1922 Fig, 
)), there was marked asymmetry of chest. 
Left side contracted. Unitormly dense 
middle portion, tainning out slig 
toward apex and very markedly 
left costophrenic angle, which 
paratively clear. 

Autopsy. Several small nodules in left 
main bronchus. Occlusion ot bronchus to 
left upper lobe by a pulpy mass 5 X 3 cm. 
in diameter. Dilatation of bronchi beyond 
occlusion, and atelectasis of lung. Metasta- 
sis to a paratracheal lymph node, 3 X 2 
xX 2 cm. 1n diameter. Bronchial carcinoma. 

V. Male, 


farm laborer, 
forty-three. 


portion of right. 


Olivenbaum 
The feo ne did not come 
observation until four months 


In 
htly 

toward 
com- 


IS 


aged 


resonant but rest of chest is dull, with 
absence of breath sounds or distant tubular 
breathing. Tactile fremitus diminished 
throughout left chest, absent at base. 
Irregular fever, skin dry, lips parched. 
Pus of pea soup color was aspirated on 
two different occasions—13 c.c. and 160 
. The patient was transferred to surgical 
service and a rib resection done Jan. 16, 
1923. A small amount of pus was found. 
Drainage was never profuse and for two 
weeks before death the discharge was a 
brownish thin fluid. The sputum and the pus 
from the chest were negative for tubercle 
bacilli. Left chest was flat to percussion 
but no further fluid obtained when needled. 


Temp., 36-39°C.; pulse, 65-138; resp., 
18-40; hgb., 85 per cent. 

Roentgen Examination. Chest asym- 
metrical. Left side contracted, and heart 
retracted to left. Left side uniformly 
opaque, except for slight thinning out 


= 
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toward apex and base where drainage tube 


has been inserted. Right side compara- 
tively clear. 
Iwo months later. Chest asymmetrical. 


Left side now larger than right, and medi- 
astinal contents displaced markedly to 
the right. Left side uniformly dense. 
Autopsy. Qbliteration left pleural 
cavity by dense adhesions. Heart and 
mediastinum displaced 5 cm. to right. 


Entire left lung solid, airless, with area of 


necrosis In 


which was found a drainage 
tube. 


Nodules on visceral and parietal 


pleura. Pulmonary vein filled to its point of 


entrance into the auricle with tumor tissue. 


ise VI. 


Carcinoma—primary in lung with metas- 
tasis to right adrenal, and to mediastinal 
and prevertebral !ymph nodes. 

Case VI. Male, colored, 
forty-one. 

Entered Cleveland City Hospital Jan. 
22, 1923, and died Feb. 13, 1923. 

Complaint. Pain in right chest, cough, 
bloody expectoration, shortness of breath, 
loss of weight, loss of appetite, insomnia, 
and weakness. These symptoms began ten 
weeks ago and he has gradually grown 
worse. Had malaria and swamp fever dur- 
ing childhood in Mississippi. Had chancre 
twenty years ago, pleurisy four years ago 
and influenza three vears ago. 

Physical Examination. Well-developed 
emaciated male who is restless and un- 
comfortable; dyspneic, but not cyanotic. 
The right side of the thorax is decidedly 


laborer, aged 
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larger than the left. Motion on the rig 
side markedly restricted. Slight displac 
ment of the heart to the left. Dullness 
the left from clavicle downward. Tactile 
fremitus markedly diminished over du 
area and breath sounds are absent. Dim- 
inution of vital capacity marked. Liv 
dullness four finger breadths below cost 
margin but no nodulation felt. Abdom«¢ 
distended with free fluid. The veins of 
the right arm distended and both sides 
face edematous. Superficial hype resthes 
extends from right nipple down to umbili- 
cus. This hyperesthesia extends | 
on right to mid-clavicular line 
posterior 


latera 
to tne 
axillary line on the left. 


lemp., 36.5° C. to 38.6° C.; pulse, 
80-120; resp., 20-32; urine, neg.; 
neg., W.B.C., 9,200 to 11,400; R.B. 


3,594,000; Heb., 55> per Cent... vital « ipac- 


itv, (sitting) 1,200. 


Biopsy. Fragments of tissue aspirat 
by needle diagnosed chondrosarcoma 
Dr. H. T. Karsner. 


Roentgen Examination. Shows a n 
uniform density of most of the 
chest. The mye fades out 
costophrenic angle. The upper bord 
density is at the i el of the fourth inter- 
space posteriorly. It is sharply out 
and curved with the convexity upwa 
The lung field above is comparatively clea 
except for moderate density compared wit 
the corresponding field in the left lun; 
The left lung shows nothing unusual. 
Figure 7 is a high power microphoto- 
graph of the tumor showing area of em- 
bryonic cartilage cells and also matur« 
cells undergoing calcification. 
Autopsy. Chondrosarcoma 
pleura, middle and lower lobes of ri 
lung. Displacement of heart and medi- 
astinum to left. Displacement of diaph- 
ragm downward. Compression of 
cavae. No metastases. 
Case VII. Male, 
aged thirty-three. 
Complaint. Pain in right upper chest, 
of five year’s duration, worse when tired o1 
during change of weather. Three years ago 
consulted well-known internist and on his 
negative findings patient took up Christian 
Science, “with much relief from pain and 
improvement tn general health.” 


sive 


toward 


Involy in 
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Findings. Negative, March, 


gig. No physical signs detectable until 
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Patient was operated upon by Dr. 
George Heuer of Philadelphia in May, 


Fics. 8 
five months after the presence of the tumor 


Was 


discovered by routine 


examination. 


roentgen 


Roentgen Examination. March, 1919 
Fig. 8). The plate shows asymmetry of 
chest. Right side contracted. There sa 


circumscribed shadow of even 


density about 12 cm. In diameter OCCUD\V- 


ybular 


Ing the location of the lower portion Ol the 
upper right lobe. The left side of the chest 
IS negative. 

Fig. Q shows this 
spherical mass located toward the posterior 
part ol the chest. The border is smooth 
and sharply demarcated. This case was 
examined by some of the leading internists 
of the country tmmediately after 
plates were made and no physical signs of 
a tumor could be found. 

We are indebted to Dr. C. S. Hoover of 
Alliance for the subsequent roentgeno- 
grams and the history of this case. 

Ten months later the roentgenogram 
show ed increase in size of this erowth and 
the development of a similar tumor spring- 
ing from the hilum below. The oblique view 
shows the lower tumor more clearly. 


ateral VIEW 


these 


nd q). ( 


ase VII. 


1920. A large vascular tumor was found 
which could not be removed. Large needle 


Fic. 1O ( 


se VIII. 
was inserted and tissue aspirated for 
biopsy, and was diagnosed endothelioma 


Bloodgood and McCallum 


| 
4 
| 4 
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The last plate made fifteen months later 
than Figure 8 shows that the upper tumor 
fills almost the entire right side of the 
chest except the apex. The lower tumor 
extends almost to the costophrenic angle. 
There ts a small area of aereated lung at 


the lateral chest wall between the upper 
and lower tumors. The heart and aorta 
are displaced markedly to the left. The 


left lung remains clear. 

Patient died July 8, 1920. 

Autopsy. Tumor mass filled up entire 
right chest displacing diaphragm down- 
ward and the heart to left. 
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were negative. The mass in the chest wa 
discovered eight months ago when a filn 
was taken for other reasons. A needle wa: 
introduced into the growth in hopes 
finding fluid if it were a cyst. None w 
obtained. The needle puncture produc 
a sharp shooting pain, extremely severe 
the right lower abdomen, of the same tvp« 
experienced tn the attacks for the past 


fifteen vears. 
Figure 10 shows a dense rounded mas 
about two inches in diameter, arisin 


apparently from the tenth rib on the right 


side close to the spine. The lateral view , 


Fics. 11 and 12. Case VIII. 
Case VIII. Male, physician, aged shows a circumscribed border with appar- 
twenty-nine. Jan. 15, 1919. ently a capsule, there being a very thir 
Complaint. Fifteen years ago patient zone of transparency, on the outside otf 
had a sharp stabbing pain in the lower which there was an adjoining thin line of 


The attack 
leaving the region tender 
a few days. Similar attacks 
every three or four months. 
Violent exercise or sudden chilling would 
precipitate an attack. If a slight blow was 
received in mid-portion of the chest, pain 
was felt in the region of the roth dorsal 
vertebra and at times radiated to lower 
right abdomen. There was never anv fever. 
Seven years ago a normal appendix was 
removed with no relief of symptoms. It 
was impossible to rest or sleep in any posi- 
tion except flat on the abdomen. Roentgen 
examinations of the gastrointestinal tract 


right quadrant of abdomen. 
lasted !5 hour, 
and sore for 
followed 


density. On account of the smooth contou! 
from all aspects and the long duration indi- 
cated by the history, a diagnosis of benign 
tumor was made. The possibility of cyst had 
been eliminated previously by puncture. 

The tumor was removed with complete 
relief of symptoms. The pathologic: al diag- 
nosis was xanthoma by Drs. Bloodgood 
and MacCallum. 

Figure 11 shows a microphotograph of 
the tumor. 

Figure 12 shows the high power micro- 
photograph of typical foam cells. 

We are indebted to Dr. Geo. Heuer for th« 
use of these beautiful microphotographs. 


> 
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DANGER IN PRESCRIBING BARIUM SULPHATI 


It has been brought to the attention of the Safety Committee of the American Roentgen Ray 
Society that several deaths have occurred throughout the country during past years because of the 
use in roentgen examinations of the digestive tract of soluble or impure barium preparations instead 
of pure barium sulphate, which is insoluble. Barium sulphate for internal use must be specially 
prepared in order to remove all soluble barium salts, such as the chloride, etc. 

Barium sulphate is a substance not often prescribed and seldom called for by individuals in 
drug stores. On the other hand, barium sulphide is a well-known depilatory, is easily obtained from 
any drug store and is extremely poisonous when taken internally. 

In order to avoid the possibility of the occurrence of mistakes in the future, it is suggested by the 
Safety Committee that no prescriptions be written for barium sulphate and that patients be not 
instructed to obtain this substance from drug stores for internal use. If it is considered absolutely 
necessary to give a prescription it should be labeled plainly as follows: ‘This is to be taken internally 
and must be filled only with barium sulphate specially prepared for internal use.”’ Another alternative 
is to prescribe bismuth subcarbonate which is satisfactory as an opaque medium for roentgen exami- 
nations and which does not present the same opportunity for mistakes as is the case with barium 
sulphate. There is, of course, no intention to discourage the use of barium sulphate in roentgen 
laboratories of institutions or in the private offices of roentgenologists. 
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A CASE OF HODGNKIN’S DISEASE, WITH LATE DEVELOP- 
MENT OF SACROILIAC DISEASE, CURED BY 
ROENTGEN TREATMENT* 


BY G. EB. PFAHLER, M.D., 


PHILADELPHIA, 


case Is of especial interest be- 
cause of the extensive glandular and 
mediastinal involvement, which gradually 
disappeared completely under roentgen- 
ray treatment. After all glandular disease 
had disappeared, a tumor appeared over 
the left hip, which seemingly was asso- 
ciated with a destructive disease of the 
sacroiliac joint. This tumor in the hip and 
the sacroiliac disease disappeared almost 
like magic after a single exposure to the 
roentgen rays. The term ‘“cure”’ is, of 
course, used in the sense that the visible 


LIND Cc. P. O BOYLE, M.D. 

ENNSYLVANIA 

ray department for examination and 
treatment December Q, 1920. Owelling 


of the glands on the right side of the neck 
had been noticed by the patient first during 
December, nder local applications 
they disappeared and returned again to a 
considerable size by July, 1920. The glands 
became progressively larger and rapidly 
involved also the left side of the neck and 
both axillae. They were not painful and 
the patient had no subjective symptoms. 
The patient was of small stature, some- 
what emaciated, pale or anemic In appear- 


Fic. 1. Dee. 9, 1920. Shows extensive mediastinal 


tumor; also the tumor tissue in the right axilla and in 
both sides of the neck before treatment. 


disease has disappeared, for no one has vet 
determined how many years must pass 
before a case of Hodgkin’s disease can be 
considered really cured. In fact, we are not 
yet sure whether any of them are perma- 
nently cured. We present the case more for 
criticism and discussion than as represent- 
ing any special skill or technique on our 
part. 

Briefly, the history of this case is as 
follows: 


Female, aged sixteen, was admitted 
to the Medical Service of the Miseri- 


May 4, 


five 


tumor 


1921. Shows remains of mediastinal 
months atte: beginning treatment, the 
tumor tissue being reduced to about one-tent! 


ance, with extensive lymphatic tumors in 
the right side of the neck, consisting of 
isolated glands of uniform § consistency, 
making a mass the size of a fist. There 
was about half as much glandular tissue 
on the left side of the neck, and a group of 
glands in each axilla, making a mass about 
the size of a hen’s egg, larger on the right 
than the left. None was palpable in the 
abdomen or groins. There was no evidence 
of softening and no tenderness. There 
were none of the appearances usually found 
in tuberculous adenitis. There had been no 


cordia Hospital, under Dr. W. F. Monag- menstruation since December, 1919, a 
han, who referred her to the roentgen- period of seven months. 
* Read at the Fifth Anr Meeting, Eastern Section, AMERICAN ROENTGEN Ray Society, Atlantic City, N. J., Jar | 1924 
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The sputum showed no tubercle bacilli. 
The examination of the nose, throat and 
tonsils by Dr. McCarthy showed nothing 
abnormal. 

Roentgen examination showed a large 
mediastinal tumor mass equal nearly to that 
of the patient’s head. The tumor shadow 
was continuous with the shadow of the 
heart and together with the cardiac shadow 
occupied about one-half of the chest cavity. 
The outline smooth and sharply 
defined. There was no evidence of pulsa- 
tion. The lungs were Che 
shadow was normal. 

The Wassermann test was negative. The 
blood examinations were as follows: 

Dec. 9, 1920. R.B.C. 3,430,000; W.B.C. 


14,200; H., 65; P. 71; T. 5; Lymph. 22; 


Was 


clear. heart 


I. 2. June 22, 1921. R.B.C. 3,830,000; 
W.B.C. 8,200; H. 80; Poly. 82: S.L. 10: 
8. Sept. 20, 1922. R.BA. 4,050,000; 
W.B.C. 8,200; H. 78; Dr. Kenney. Jan. 


16, 1923. R.B.C. 3,780,000; W.B.C. 5,600; 


June 6, 


Fic. 3. 1923. All palpable tumor tissue has 


disappeared and the mediastinum is normal. Patient 
at this time returned with a tumor on the outer and 
posterior portion of the thigh. See Figure 4. 


A section of the cervical glands studied 
by Dr. J. D. Paul Hodgkin’s 
disease. 

The treatment consisted of the applica- 
tion of roentgen rays over each of the 
glandular areas, using ag in. parallel spark 
gap, 5 ma. at 40 cm. distance for 40 min., 


show ed 


with a filtration equivalent to 6 mm. of 


aluminum. Each side of the neck, the 
axillae and the anterior and _ posterior 
surfaces of the chest were exposed, cross- 
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firing as much as possible on the medi- 
astinal tumor. Five applications were 
made over each area within a period of 
eighteen months. 

There was a progressive reduction of 
the tumor tissue, and a progressive im- 
provement in the patient’s general health. 
Her appetite improved, weight and 
strength increased and her pallor disap- 
peared. Her menses reappeared April, 
1921, about nine months after beginning 
treatment, despite the fact that two appli- 


Fic. 4. June 6, 1923. Shows the 
lata. 
See Figure 7. 


inder the 
fluctuation. 


distention 


solid. No 


fascia Dumor 


felt quite 


cations of the rays had been made over 
the abdomen. 

On June 22, 1921, or eleven months 
after beginning treatment there was no 
palpable disease. The mediastinum still 
showed tumor tissue, which had been 
reduced about two-thirds. April 26, 1922, 
the patient seemed to be well, though 
there was still slight evidence of disease 
in the upper mediastinum. The patient 
then remained apparently well for about 
a year. 


| 
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June 6, 1923, two years after beginning 
treatment and one year after stopping 
active treatment, she returned for examina- 
tion on account of a tumor which had 
formed over her left hip, lying posterior 
to the greater trochanter, about the size of 
a small banana, but quite hard, suggesting 
bone. Roentgen examination showed no 
disease of the hip bones, and the tumor 
shadow was of the density of soft tissue. 
It then occurred to us that perhaps we were 


A Case of Hodgkin’s Disease 


On June 15, 1923, knowing nothin 
better to do, we gave a dose of roentgen 
rays similar to that described above. No 
treatment was rant en to the tumor on the 
left thigh, which was probably a “cold 
abscess.” When she returned on August 
g, the tumor had entirely disappeared and 
roentgen examination of the sacroiliac 
region showed the bone healed. A second 
dose of roentgen rays was applied on this 
day before the film had been developed. 


Fic. 5. June 6, 1923. Shows destruction of the upper 
portion of the sacrum and extending from the inner 
border of the right sacroiliac joint to the left sacro- 
iliac joint where the disease involves 1 tn. of the inner 
portion of the left illum. The disease resembles 
tuberculosis except that it is sharply defined. 


dealing with a drainage abscess and we 
made an examination of the sacroiliac 


region. We found a destructive disease of 


the upper portion of the left sacroiliac 
joint, involving an area about 1 in. in 
diameter. It was sharply defined and did 
not have the appearance of tuberculosis, 
which is usually not sharply defined and is 
associated with atrophy of the adjacent 
bone. At the time, however, we looked upon 
it as tuberculosis, because we could not 
give it any other name. At that time, 
there were no palpable lymph _ nodes 
and the mediastinal tumor had entirely 
disappeared. 


‘1G. 6. Nov. 7, 1923. Shows restoration of the sact 
and sacroiliac region to normal after one applicat 
of the roentgen rays, no treatment hav ing been give 
over the femur, this single treatment consisting ol 
a g-in. spark gap with 5-ma., 40-min. exposure at 40 
cm. and filtered through 6 mm. of aluminum. At t! 


time the patient seems to be thoroughly healthy 

every respect. The response seems too prompt to be 

considered tuberculous. 

Remarks. This patient had the typical 
clinical and roentgenographic appearance 
of Hodgkin’s disease. It has disappeared 
completely (apparently) under the influ- 
ence of the roentgen rays. This disappear- 
ance under roentgenotherapy is common. 

The appearance of the sacroiliac disease 
and a gluteal abscess afterwards, however, 
is not common, and the rapid disappear- 
ance of the sacroiliac disease and the gluteal 
abscess after about two-thirds of a full 
erythema dose of roentgen rays is truly 
remarkable. Dr. O’Boyle has reviewed 
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the literature and find no similar case 
on record. 

If this bone 
would have an 


disease 1s tuberculosis, we 
argument in favor of early 
roentgen treatment of such disease, instead 
of waiting for all other methods to fail and 
only using the 
and obstinate 
culosis. 


| 
most chronic 
yornt tul 
were a part 


the 


bone or 


ravs in 
cases of 


this bone disease 


of the Hodgkin’s disease, the rapid re- 
sponse would not be remarkable, but one 
would have to change the entire idea of 
Hodgkin’s disease. If others have had 
similar experiences, they should be 
recorded. 
DISCUSSION 

Dr. PANCOAST, Ph adelp! a. | have een 
what I thought was bone involvement in 
Hodg kin’s disease on one occasion a number of 
vears ago, ind the pearance Was rare 
of the bones, very mucl s indicated ¢ 
slide shown. [t occurred around the s el 
girdle, and that patient had very severe pain 
in his arm and around the shoulder. Hy S 


terminal stage ol 


one olf the 


in the 


Hodgkin S disease, 
having 


landular enlar 
long afterwards. | 


Instance | have 


been 
and died not 


think in inothe 


Casco. Very 


seen 
! am not certain. I know that case parti 
well, and I have never seen any report 
similar cases since. | thought since that é 
that | was possibly mistaken In taking t I 
Hode ky in’ S disease, but | am very olad t I 


of another case. I believe it can occur. 

Dr. Quick, New York Citv. We h L 
case sent to us last vear by an ortl ( ( 
surgeon with a tentative diagnosis of e 
sarcoma in the dorsal region. On gon O 


the history we found that that man had been 


treated three years previously and for some 
time after that at one of the other hospitals 
in town for Hodgkins’ disease, and nodes had 
been obtained which verified the dia: nosis. 


We veritied it 
question as to the — 


subsequently, so there was no 


condition. ne 


patient had been reated eflic 

When she came in she had severe pain with 
clinical evidences of bone involvement in the 
mid-dorsal region. The plate showed definite 
destructi mn of the bone. I felt rather suspicious 
of the diagnosis as sent, In view of the previous 


Hodgkin’s history. Dr. Herendeen was very 


certain It Was not an 
it was probably not tuberculous. It had rather 
a hollowed out appearance. I presume 
explanation was just this, that the patient 
had been well-treated originally; that the huge 


had 


contracted and en 


osteogenic tumor and tinat 


me diastinal] mass 
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the disease locally again it could 
- in other words the dense 
| there 
from it. 
months to get an 


lichted up 
not proceed anteriorly 
fibrous tissue held it in that direction an 


Was a pone 


pressure or erosion olf the 
We had hoped for several 
autopsy but were unable to do so. 


Dr. STERN, New York City. We have in 


the Roosevelt Hospital at the Pid time 


a patient with very extensive Hodgkin’s 
disease which presented abscesses on the dorsum 
otf the og which were finally opened and 
formed at one time a draining sinus. There was 


local ot the metatarsal 


second 


bone. The glands are improving verv satis- 
factoril We have recently radiated this 
lesion in the foot, and at the present time it 
looks as though we e obtal Ing very 


delinite result from that 


Dr. Hotmes, Boston. 


[ have not had anv 


cases exactly like these, ut we have seen 
some very unusual complications following 
Hodgkin’s disease that have been eated 
over a long period of time; that have 
seen things we 7 ght resulted from an 


unusual 
iin down 


enlargement of the lym pho id tissue In 


conditions. One had severe p 
the leg, but there was no evide nce ol vthing 
in the bone such as Dr. O’Bovyle’s case shows. 
We did find later a growth in the spinal canal 
whi root. That 
proven by oper: ition, and that the en! 
was a true Hodgkins’ enlar 

Dr. PFAHLER: 

Dr. Homes: 


Lich pressed on the nerve was 
gement 
cement. 

In the bone? 

No, it was in the spinal 
canal and pressed on the nerve root and gave 
pain. We have also had two cases 
developed brain s 
very much epileptic attacks, one of 
was proven by operation to have enl: 
of the lymphoid tissue of the brain, 


not 


very severe 


which mptoms resembling 


which 
rzement 
which ts 
s found, 
think we 
r unusual occurrences 


there, but it w 
and proved to be Hodgkin’s disease. | 
must be on the ite) 
in these cases that have been irradi 
a long fee of time. In this case 
might not the 
from a slands in the 
rather than to disease of the bone? 
Dr. PraHLerR: There were no glands in the 
pelvis, the patient had never reated 
down there and there were ever palpable; 
we looked for them. . 
Dr. Hotmes: Do vou think vou cot 
then if they were there? 
Dr. PFAHLER: Certainly, anv that 
arge enough to cause 
Dr. Hotmes: We have 
autopsy with masses of glands « down in 
the pelvis that we not able to feel while 
the patient was alive; and then glands in the 


suppt sed to be 


ited over 
reported, 
bone destruction be due to 


pressure mass oO! pelvis, 


been 
none 
ild find 


were 


id cases come to 
eep 


Were 
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spinal canal certainly would not be palpable 
and yet would produce pressure and possibly 
necrosis in the bone. The patient that | 
mentioned came to operation because we 
radiated in the wrong place; his gland was 
much higher up. If we had radiated in the right 
place we ought to have reduced that gland. 

Dr. HERENDEEN, New York City. I can 
recall two in which there gross 
destruction of bone immediately beneath the 
mass of nodes of Hodgkin’s disease. In one case 
the destruction occurred in the lumbar verte- 
brae with a mass of retro-peritoneal nodes that 
infiltrated also through all coats of the aorta. 
A section revealed multiple nodular enlarge- 
ment. There large area of gross bone 
destruction, apparently not due to pressure, 
but to direct invasion. Another case came to 
autopsy and showed a large mass of nodes 
overlying an area of bone destruction in the 


Cases was 


Was a 


pelvis. Recently I saw a case of Hodgkin’s 
disease verified by a section of a node taken 
from the supraclavicular region, in_ which 


apparently metastasis had occurred. I use the 
word metastasis because there was no well- 
marked mass overlying a large area of destruc- 
tion in the external condyle of the right femur. 
This patient’s pain was relieved to a great 
extent by a small dose of roentgen ray over 
that area. 

Dr. Mances, Philadelphia. I want to cite 
a case that seems to be very much along this 
line. There was one added feature to it that 
has not been mentioned in connection with 
the other cases. A young man who undoubtedly 
had Hodgkin’s disease, verified by a study 
of the section, and who responded very promptly 
to roentgen treatment and to all appearances 
cured; about 6 months later, perhaps 
less than that, returned to the hospital running 
a rather high temperature. There were 
lutely no physical signs of any lesion in the 
chest or elsewhere. Pain in the back developed 
very rapidly, and following that there developed 


was 


abs« )- 


These observations 


byperplasias, and forms the 
correct, 


basis of radiotherapy 
then this property of radiation is an extremel 


main element in the 
application, tl 


action 
p »lastic. 


is both specific and selective. 


We have thus revi 
of which is selective, 
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and 


indicate that radiation is capable o} restraiming the 
autolysis or necrosis, and of transforming functionless lawless cell g 
This action is exerted also on proliferating connective tissue and on a wide variety of simple inflammaton 
in many diseases outside the realm of tumors. 
history of medicine we are in possession of an agent which will control the growth of connective tissue. 
lesion which underlies many chronic and practicall 
such an agent bas been the faint hope of pathologists for many decades. 
is property of radiation is of very great scientific interest. For this property we may safely conclude that 
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paralysis of the lower limbs and of the bladd 
colon functions. | examined 
the lumbar and the dorsal regions 
fully, and could find absolutely no 


the spine, 
very care 


sign of 
bone change. Paralysis became constant 
more and more marked. The temperat 


gradually came down. Infection of the bladde 
and in fact of the entire urinary tract, ensu 
and the patient died. I begged them to let 

treat the patient or at least to treat the ba 
thinking that he probab ly had a 


sping il tumor 


but | must admit that I did not associate it wit! 
the Hodgkin’s dis¢ ise, 


the original condition of 
but I think in view of what has been discuss« 
here, it must have been the same thing. 
like to know if these other cases reported of 
lesions in these cases have been assoc al witl 
high temperature? 

Dr. PANCOAST, Philadelphia. I think we 
have all seen peculiar manifestations of Hod 
kin’s disease. Dr. Holmes mentioned a case i 
which there was an intra-spinal 
or growth of Hodgkin’s. I have seen the 
condition requiring a laminectomy, 
proved the presence of the condition. 
case in which, after the 
all glands, the patient suddenly 
exophthalmus on the other side, 
disappeared after radiation. 


same 


whicl 
which 


als 


probably due 


to some nerve pressure, and 
even after we are apparently rid of all the 
growths which are visualized by the roent- 
gen ray or discovered by palpation. There 


seems to be no end to the number of mani 
festations, and I feel very firmly 
that we do have the 


condition is Hodgkin’s disease by 
to biopsy. I do not think there is any dange 
in the removal of a gland which is near tl 
surface in order to have it examined by 
competent pathologist. 


growth of tumor cells wit! 
rowths into more or arty ized and funct 


out cau n 
rioning tissue 
an d fu 
If th esedeductions ar 
ldi t } om fi 
addition to genera: therapeutics. For the first time in 
This tissue st 
SO that tl 


practical question of its successft 


irremediable searcl 


Aside from the 


a liseases, 


Normal tissues and organs are distinctly less sensitive than neoplastic and hyper 
Even normal lympb-nodes resist radiation when inflammatory byperplasias yield readily. 
that its action is SECUNDUM NATURAM, in that when properly employed it inbibits that reaction in excess which Wei 
emphasized as the significant pby siological element in productive inflammation and which exists also in many neoplasm 
ewed three main principles of radiation therapy which appear to be fundamentally 
specific and tends to support natural processes of defense. 
From AN ANALYSIS OF RADIATION THERAPY IN CANCER. 
1923 


ge 
different, ear 
These are: 

THe Murrer Lecrure by JAMEs Ew1ne, in Rapit 


metastasis 


Another 
disappearance oO! 
develo; ed 


It has been my 
experience that herpes zoster is a very lrequent 
complication in the course of Hodgkin’s disease, 


convinced 
bone manifestations. 
I think we should always make sure that the 
resorting 


We may also clain 


rt 
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| 
has iong Deen KNOWN 


that tumors - 
certain organs have 
to the 
Tumors of the thyroid, prostate, and breast, 
and hypernephroma are frequently accom- 
panied by bone metastasis. 

C 


‘arcinoma of the 


| 


volving a tendency, 


» metastasize osseous system. 


castrointestina! t! 
is not included in the tumors 


metastasis, an 


nowever, 


usually cause bone 


ne 
literature is very limited in dealing h 
this subject. 

From the work done the Mavo Clinic 
by Dr. Moore one case of metastatic 
carcinoma of the bones following carcinoma 
of the gastrointestinal tract has been 
reported. His series covers 65 cases lis- 
tributed as follows: Breast, 30; prost ite. 
11; kidney, 7; thvroid, 7; vulva, 1; sig- 
moid, 1; uterus, 1; abnormal masses of 
unknown origin, 3; primary source not 
discovered, 

Kaufmann, in his treatise on stro- 
intestinal carcinoma, gives the following 
percentages with regard to bone metastasis: 
309 cases of carcinoma of the stomach 
showed 2.5 per cent bone metastasis; 101 
cases ol esophageal carcinoma showed 
6.9 per cent; 57 Cases of carcinoma of the 
rectum showed 10.5 per cent. 

Schlesingers reports 54 Cases th me- 
tastatic growths in the vertebrae. Th 
primary tumors were as follows: Breast, 
10; esophagus, Q; thyroid, uterus, 0; 
bronchus, 5; stomach, 4; prostate, 3; gall- 
bladder, 2; ovary, 1; sigmoid, 1; rectum, 
1; kidney, 1; pancreas, 1. 

Baetjer and Waters in their book on 
‘**Diseases of the Bones and Joints” do 
not mention the gastrointestinal tract in 
their discussion of bone metastasis. Ewing 
in ‘‘Neoplastic Diseases”? mentions only 


briefly the  geagpaoesi: of bone met 
accompanying | 


astasis 
gastrointestinal carcinoma. 

In reviewing the literature, a total of +! 
cases showing osseous metastasis following 


carcinoma of the gastrointestinal tract was 
found. The 


cases were distributed 


as 
follows: Stomach, gvall-bladder, 2; 


ACCOMPANIED BY 


Jt 


GASTROINTESTINAL 


BONE METASTASIS? 


NKINSON, M.D. 

rectum. .2: bile-duc¢ S I; appe ndix, 
pancreas, 1; colon, .~ - of the 41 cases 
a detinite page f pain in the bones was 


given, and in 4 of the 
present. The vertebrae seemed to be the 
favorite site of metastasis, and ou lesions 
were, as a rule, multiple. Twenty-five of 


the reported cases me- 


tastasis. In only 13 of the cases wasonly one 
bone involved. It seems that the bones 
distal to the elbow and knee are very infre- 


quently the site of metastasis. In none of 


the cases reported did we find mention of 


lesions in the ulna, radius, tibia or fibula. 
The ages of the patients ranged from 
twenty-one to sixty-four, the average being 


forty-three. The sex was named in 25 of the 
cases, divided, m: and 8 females. 
Carcinoma of the esopha 
terized by the variety 
symptoms, peculiarities of the structures 
and its high mortality. About 75 per cent 
of the cases occur in males, and the average 


le S 
sus is charac- 
and obscurity of Its 


IS 


age around fifty. Kaufmann, however, 
reports a case in a woman of ninety, and 
Himnan in a girl of fifteen. The favorite 


points of predilection are the cricoid, the 


aortic arch, tracheal bifurcation, crossing 
of the left bronchus, and the cardia. 


Anomalies in the mucous membrane of the 
esophagus such as the interruption of the 
squamous epithelium by the islands of 
mucous glands resembling glands like those 


of the stomach, make the two conditions 
very similar and _ hard. to differentiate 
microscopically. 

The usual types are: (1) The flat infil- 
trating ulcer; (2) the bulky polypoid of 
globular mass; (3) diffuse infiltration which 


may encircle the entire esophagus. The 
srowth is prone to extend into the larynx 
and stomach and may even rupture 
the trachea. Early and extensive metasta- 
sis usually occurs, probably due to the 
abundant blood and ly mph: tic su pply. The 
most common metastasis is by extension. 
Diirr, however, reports a case of metastasis 
into the muscles | over the pubic bone. 


N ROENT¢ 
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In our series of cases we have encountered 
one primary carcinoma of the esophagus 
with bone metastasis. The secondary 
lesions were located in the lumbar vertebrae 
and oby iously did not occur by extension. 

Casel. Male, white, aged sixty, entered 
st. Luke’s Hospital complaining of difli- 
culty in swallowing solid foods. Liquids 
were swallowed with practically no diffi- 
culty or feeling of fullness. The dysphagia 
came on very acutely; three weeks prior 
to admission to the hospital he had experi- 
enced no difficulty. The dysphagia was 
accompanied by a great deal of pain which 
seemed to be relieved after swallowing the 
initial mouthful. The family history was 
of noimportance. The Wassermann reaction 
was negative. The blood count was as 
follows: 3,930,000 red cells, 9,400 whites, 
and 85 per cent hemoglobin. The differ- 
ential count showed 21 per cent small 
lymphocytes, 2 per cent transitionals and 
68 polymorphonuclears. Blood 
systolic 150, diastolic 80. 
examination revealed an 
which extended downward two finger 
breadths below the costal margin, and 
which was very tender on palpation. There 
were a few small palpable lymph glands in 
the cervical region. The lower lumbar spine 
was very tender on palpation. The reflexes 
were normal. The prostate was normal on 
palpation. 

The day following admission a roentgen- 
ray examination of the gastrointestinal 
tract was ordered. 

Roentgen Findings. The upper half of 
the esophagus is dilated to about twice its 
normal size. There is a definite stricture 
involving the middle third of the esophagus. 
The lumen of the stricture Is very irregul: ar 
and measures 1 cm. in diameter and is 
about 2 in. long. The lesion has the physical 
characteristics of malignancy. 

While in the hospital the patient com- 
plained of severe pain in the lumbar spine. 
The following day an orthopedist was 
called in and carefully examined the spine. 
At his suggestion, a roentgen examination 
was made. The report was as follows: 
“There are definite areas of bone rarefac- 
tion which have the appearance of destruc- 
tion involving the third and fourth lumbar 
vertebrae. The articular surfaces of the 


pressure, 
The physical 
enlarged liver 
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Tract 


vertebrae seem normal in outline. The 
pathology seems confined to the bodies, 
which have a moth-eaten appearance. [1 
lieu of the carcinoma of the esophagus | 
am inclined to believe the process is : to 
metastatic malignancy.” 

The difficulty in swallowing became pro- 
gressively The patient finally 
refused all solid foods and only after much 
persuasion would he attempt to swallow 


worse. 


liquids. His condition also became pro- 
gressively worse and on November 
he died. 

The post-mortem findings were as 


follows: Carcinoma involving the middle 
third of the esophagus with necrosis. 
Metastatic carcinoma of the liver, dorsal 
and lumbar spine, ribs, lungs, and retro- 
peritoneal, tracheo-bronchial, posterio1 
mediastinal and biliary lymph glands. 
The stomach is the most frequent site 
of cancer in males. In 1912, a total of 
46,534 people died of cancer in the United 
States. Of this number 39.75 per 
18,517 had cancer of the stomach. Accord- 
ing to the United States census of 1911, 
61.2 years seems to be the average age in 
which cancer of the stomach occurs. It 
may occur, however, at a very early date. 
Osler and McCrae report 10 
children under ten years of age. 
carcinoma seems to be the type that 
usually attacks the young. Cullingworth 
reports an adenoma in an infant five weeks 


cent or 


cases In 
The adeno- 


old. According to certain statistics, about 
60 per cent of all stomach carcinomata 


occur at the pylorus, 20 per cent along the 
lesser curvature and 20 per cent along the 
greater curvature. The fundus is 
involved. In Welsh’s report of 
the distribution 


rarely 
1,200 cases, 
was as follows: Pylorus 
60.8 per cent; lesser curvature I1.4 pel 
cent; cardia 8 per cent; posterior wall 
5.2 per cent; diffuse 4.7 per cent; multiple 
tumors 3.5 per cent; greater curvature 3.6 
per cent; anterior wall 2.3 per cent; 
I.5 per cent. 

Kaufmann classifies 
stomach into six types: 

(1) Bulky adenocarcinoma. 

(2) Gelatinous carcinoma. 

(3) Carcinoma following peptic ulcer. 

(4) Carcinoma simplex; diffuse 
noma. 


fundus 


tumors of the 


I- 
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5) Diffuse scirrhous carcinoma. 
6) Sclerosing carcinoma. 


Welsh, in reviewing 1,331 cases, gives the 
following classification: 791 or 64.8 per 
cent were medullary; 399 or 32.7 per cent 


scirrhous; 31 or 2.4 per cent colloid. 
In our experience, bone metastasis fol- 
lowing carcinoma of the stomach Is very 
rare. In going through our records we were 
unable to find a case of gastric carci 
accompanied by metastasis. In a 
review of the literature of the {1 cases 
showing bone metastasis following carci- 
noma of the gastrointestinal tract, 32 or 
7S per cent 
stomach. 
Carcinoma of the small bowel ts 


koma 
bone 


followed carcinoma of the 


com- 
paratively rare. In 3,000 complete gastro- 
intestinal examinations, the essavist has 


recognized only 4 cases. Buel, in 3,563 


malignancies of the intestines found 


only 
89 or 2.5 per cent in the small bowel. 


Guser says 4 per cent of all carcinomata of 


the intestines occur in the duodenum. 
He reports 74 Cases of carcinoma of the 
duodenum distributed as follows: 11 in the 
first portion, 51 in the second, and g in 
the third. The second portion, accordingly, 
is the favorite site. The lesions occur late 
in life, usually after sixty. Rolliston reports 
>5 cases of duodenal carcinoma. Eight were 
located in the first part, 24 in the second, 


and 3 in the third. Carcinoma of the 
jejunum and ileum is exceedingly rare. 


About , per cent ol all carcinomata occur 
in the ileum and jejunum. The lesions usu- 
ally occur early; 10.5 vears is the average 
age, and the predilection increases near the 
stomach and large bowel. In none of the 12 
reported cases showing bone metastasis 
was the primary malignancy located in the 
small bowel. 

Care inoma of the large bow el is compara- 
tively common, especially in the later years 
of life. The incidence seems higher in the 
rectum and sigmoid than in the proximal 
colon. In the writer's experience, about 50 
per cent of all malignancies of the large 
bowel occur in the rectum and sigmoid. 
The 
flexures has been very small; only 4 have 
been recognized by the essayist. The 
Pathological Institute at Vienna, reports 
343 autopsies showing carcinoma of the 


number of cases occurring at the 


Carcinoma of the Gastrointestinal Tract 


413 


intestines from 1870 to 1893. The distri- 
bution was as follows: Colon 164; rectum 
162; duodenum 7; ileum ro. Schleips, in 
his report ot 596 autopsies of the intestinal 
tract, locates the malignancies as follows: 
colon, 259; rectum, 257; duodenum, 20; 
ileum, 60. Kaufmann reports 115 cases of 
carcinoma of the large bowel with the 
following distribution: colon, 36; sigmoid, 
28; rectum, 51. He further states that 60 
per cent of intestinal carcinomata are 
located in the rectum and that 5.25 per 
cent of all carcinomata are located in the 
rectum. 

Karte, in 297 large-bowel malignancies 
reports 47 in the cecum, 22 in the ascend- 
ing colon, 19 at the hepatic flexure, 44 in 
the transverse colon, 31 at the splenic 
flexure, 10 in the descending colon and 124 
in the sigmoid. Although cancer of the 
large bowel usually the late 
vears of life, cases have been reported as 
early as three years of age by Clar. Noth- 
nagel reports a case of carcinoma of the 
colon at the age of twelve, and Garrard, 
a carcinoma of the sigmoid at the age of 
twelve. 


occurs In 


In 4. of the 5 cases ol the essayist’s series, 
the carcinomata were located in the large 
bowel, namely, 2. siemoid, 
rectum, 1. The ages ranged from fifty to 
siIxtv; 2 were males and 2 females. The 4 


cases were of low grade, slow growing 
types with late metastasis. The bone 


metastasis occurred about two vears after 
the original diagnosis, confirmed at biopsy. 

In our experience there has been a 
preponderance of metastases into the 
vertebrae, which is in with the 
cases reported in the literature. In 3 of 
the large-bowel malignancies we have noted 
changes in the vertebrae. The proximal 
third of the femur also seems to be a favor- 
ite seat of metastasis. All 4, cases showed 
definite lesions in the femora. 

The osteoclastic type of metastasis has 
been the more common; in 3 of the cases 
the lesions were destructive, 


accord 


definitely 
while in 1 they were of the osteoblastic 
type. The patient showing the osteoblas- 
tic type of metastasis had a_ primary 
carcinoma of the cecum. The metastasis 
had the physical characteristics of the 
changes so often found following cancer of 
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the prostate. 
roentg 


In fact, two very competent 
enologists made such a diagnosis. 
The changes were quite extensive. The left 
humerus, left scapula, ischii and pubis 
were invol ed. During the month of Oc- 
tober, 1 a definite area of destruction 
occurred in the middle third of the left 
tibia, this being the only case 
metastasis below the knee Fig. I 
has been very in all 

morphine has been resorted to, 


to show 
The pain 
and 
to relieve 


severe Cases, 


Fu 1. Our nly case which showed metastasis belo 
the knee. 

the suffering. The careful use of the 

roentgen ray does, in a large measure, 


control the pain, temporarily at least. 

In some of the osteoclastic type cases 
after roentgen therapy, the lesions take 
on the physical characteristics of the osteo- 
blastic type. The bones may become very 
dense and have the appearance of an osteo- 
sclerosis. Whether this a 
change, | am not prepared to say. The 
patient’s general condition shows no great 
improvement, and the pain still persists. 
It seems reasonable to assume, however, 
that the process is influenced by the rays. 
The malignant cells are inhibited, at least, 


IS 


the 
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and in turn the osteoblasts may be stim 
lated and form new bone. The transforma- 
tion histologic: i change may at | 
produce an extension of life, as the oste 
blastic type does not progress so rapid 
as the osteoclastic type. The above 
ment is only tentative as the series of cas 
is too small to draw any definite conclu- 
sions. We can say that the case 
showing the of 
survived with 
clastic changes. 

Case ll. Male, white, 
April 23, 1919, complaining of nocturna 
epigastric distress. The distress had 
present for the past year and was particu- 
larly severe about A. M. At no tims 
during the vear had he experienced ai 
nausea vomiting. The distress had no 
relation to the taking of food and thers 
had been no appreciable loss of weight 
The bowels had been quite regular, 
rule, one movement a day. Some months 
previous, the patient had noticed the stools 
were of a tarry color. 

Past History. The patient’s father died 
at the of seventy-two. The 
death was said to be sarcoma. 


or 


e 


State- 


he wever, 


osteoblastic 


type 
the 


patients 


met 


TASsIS OsSteo- 


Was lirst seen 


or 


AS 


ag 


cause Ol 
he mothe 


died at the age of fifty-eight, cause un- 
known. Patient gave no history of venerea 


infection. Eight vears ago patient had his 
appendix removed, and three 


Vears ago a 
hemorrhoidectomy. No other facts of 
importance were ascertained. 

Physical Examination. The head and 


neck showed nothing of importance. The 
lungs were emphysematous, but otherwise 
normal. The apex of the heart was located 
1 in. to the left of the nipple line. A systoli 


at 


murmur was heard all over the precord- 
ium. The blood pressure measured systolic 
125, a diastolic The liver was 2 in. 
below the costal scale and was quite 
ll but not tender on palpation. The 
spleen could not be —— There was 
marked tenderness over the epigastrium 
and colon. The prostate slightly 
enlarged but no nodules could be felt and 
no tenderness was elicited. The urine 


showed a slight trace of albumen with a 
few hyaline The stools showed no 
occult blood. The stomach analysis showed 
no free acid, either with Ewald moto! 
meals. The blood picture was as follows: 


casts. 
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Reds, 4,000,500; whites, 9,g00; hemo; lobin, 
72 per cent. 
The roentgen-ray 
cvastrointestinal tract, 


examination of the 


at this time showed 


no evidence of a lesion. The patient 
improved clinically for a time under diet 
and medical management. Eight months 


later, the hemorrhoids began to bleed. In 
December, IQIQ, ON proctoscopic examina- 


tion a polyp was found and later removed. 


The histologic: il report Was as [Iollows: 
The microscopic Structure of a polyp Is 
present in the tissue. The surface ept- 


thelium 


4 


IS columnar epithelium ol the 


of the 
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rule out any chance of the defect being 
due to fecal matter. The examination 


showed the filling defect still present. 
following diagnosis was made: 


The 
Filling defect 
involving the tip of the cecum which is 
probably due to a malignancy. 

The first week in February, 1920, the 
patient was operated on by Dr. L. L. 
McArthur. The entire cecum was removed 
with about 3 in. of the terminal ileum, and 
the ileum was anastamosed to the hepatic 


flexure. At the time of the operation no 
evidence of any glandular i ss was 
found. The pathological report was as 


Fic. 2. Osteoblastic type of met gnancy In Fic. 3. Same case as Figure 2. Metastatic 
b nd ischiur carcinoma of the shoulde: 
mucous cell type. While there is no infil- follows: Carcinoma of the cecum. Material: 


trating growth in the tissues, these tumors 
are regarded as mildly 
tend to recur. Diag 
carcinoma. 


and 
pe 


malignant 


mosis: Rectal 


On January 19, 1920, barium enema 
revealed the following: the colon fills 
readily showing no filling defects in the 


rectum, sigmoid, 
tions. The distal colon is 

especially in its proximal half. 
are normal in outline and position. 
transverse and ascending colons ar¢ 
in outline and position. 


distal or transverse por- 


very spastic 
[he flexures 


The 


normal 


the cecum fills very readily and seems quite 
normal. The tip of the cecum fills with 
great difficulty and>is definitely ular 
in outline. The filling defect very 
definite, but it was thought advisable to 
re-examine the patient two days later, to 


Irreg 
Was 


The upper half of 


The specimen is the cecum of the large 
bowel extending upward a distance of 4.5 
cm. There is also the terminal 
the small bowel. The appendix has been 
removed. Immediately above the scar of 
the appendix is a cauliflower growth about 
6 cm. in diameter which fills the cecum 
and extends into the ileocecal valve. In 
places the tissue is very indurated. His- 
tology: Sections of the tumor contain infil- 
trating islands of tubular epithelium. 
In places these are circumscribed and their 
lumina contain mucoid material. No 
carcinoma was found in the sections of the 
lymph glandular tissue removed. 

For two years following the operation 
the patient’s general health was very good. 
In January, 1922, the patient returned to 
the hospit: al complaining of severe pain in 
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the pelvis and thighs. Roentgen examina- 
tion at this time showed what was thought 
to be an osteoblastic type of malignancy in 
the pubis and ischii (Fig. 2). Roentgen 
therapy was immediately instituted and 
continued at ; frequent intervals, until 
January, I¢ The treatment seemed to 
control che pain, and for a number of 
months his condition was such that he 
could carry on his business. During March, 
pain developed in the left shoulder, which, 
on roentgen examination was found to be 
due to a metastatic carcinoma (Fig. 3). 
In October the patient’s condition became 
decidedly and he was obliged to 
remain in bed. In spite of heavy roentgen 
therapy the pain persisted, and seemed 
to travel from one place to another. About 
the time the pain in the shoulder was under 
control, the pain in the pelvis and femora 
would become acute. During the month 
of January, 1923, a large mass developed 
in the abdomen, and the lungs showed 
what was thought to be secondary carci- 
nomata. The patient’s condition became 
progressively worse, and during the first 
week in April, 1923, he succumbed. 
autopsy was not obtained. 

Case III. Male, white, entered the 
hospital June 28, 1922, complaining of 
pain in the back. 

In July, 1921, the patient was operated 
at Mayo Clinic for carcinoma of the 
rectum, at which time a colostomy on the 
left side was done. Since the colostomy 
the bowel movements have been very slug- 
gish. The first of February, 1922, severe 
pain in the back developed, which extended 
down the right thigh and leg. On April 
29, 1922, the patient was operated for an 
acute appendix. At this time the peri- 


worse 


toneal cavity contained many enlarged 
glands which on section were carcino- 


matous. 


The patient entered the hospital pri- 
marily for roentgen therapy. Films taken 
at this time showed no ev idence of metasta- 
sis in the lumbar or dorsal spine or in the 
femora. 

Roentgen-ray treatment was_ started 
and was distributed over a period of ten 
days. The pains down the legs improved 
for a time, but the improvement was only 
temporary, and in two weeks the pain was 
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again very severe. For two weeks followin 
the treatment a severe diarrhea develope: 
and blood was found in the Phe 
patient’s condition became progressiv 
worse, and the frequent use of morphin 
was necessary to control the pain. Food 
was refused, and the patient became deliri- 
ous. For the next two months the patient 
remained in a semi-comatose condition, 
and on October 30, 1922, succumbed. Th« 
autopsy showed extensive metastases int 
the lungs, liver and spine, with a prima 
carcinoma of the rectum. 

Case IV. Female, white, aged forty- 
seven, entered the hospital November 9, 
1921, complaining of swelling and pain 
the abdomen. The pain especial 
well marked in the right lower quadrant 
and down the right thigh. Previous to June, 
1921, she had enjoyed very good health 
at this time an uncontrollable diarrhea 
developed. which continued through the 
summer. During this time the patient went 
to stool twelve times daily. The 
movements were watery and _ reddish 
color. The swelling of the abdomen became 
more pronounced and the pain was ver 
severe on turning from side to side. Ther: 
seemed to be no pain on the taking of food. 
F requent uring ition was compl: uned of, 
and for the past six weeks she had suffered 
from a severe cystitis. The past histor 
regarding the diseases of childhood 
negative. 

Family History. Mother died at the ag 
of fifty-six from epilepsy; father died at the 
age of seventy of cancer; three sisters livin 
and well; one brother aged sixty, living and 
well; one brother died at the age of fifty- 
six. There was no history of tuberculosis 
in the family. 

Menstruation began at the age 
teen, regular until 
never pregnant. 

Physical Examination. The head, neck, 
heart and lungs are negative. The abdomen 
is large and tense, contains fluid and ts very 
tender on palpation. The size corresponds 
to about a seven months’ pregnancy. 
In the lower right quadrant there is a 
mass about the size of an orange which is 
very tender on palpation. 

On November 11, 1921, 


stool. 


Was 


bowe 


Was 


of four- 
1918. Married twice, 


the abdomen 


was opened and a large cyst of the ovary 


Primary 


removed. A month following, the patient 
was sent home. The pain, however, was 
still present. While at home, the abdomen 
became larger, and on January 21, 1922, 
she returned to the hospital suffering from 
an acute obstruction of the larger bowel, 
probably the sigmoid. The patient had 
taken very little food, and suffered a great 
deal from vomiting. Roentgen-ray examina- 
tion at this time showed an absolute ob- 
struction at the junction of the sigmoid and 
pelvic colon. The lumen of the bowel was 
very irregular, and a diagnosis of a malig- 
nancy was made. On February 4, 1922 


the abdomen was opened by Dr. Fred 
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were necessary to relieve the pain. On 
February 19, 1923, the patient died. No 
post mortem was obtained. 


DISCUSSION 


Dr A. B. Moore, Rochester, Minn. The 
diagnosis of metastasis has proven a question 
of considerable difficulty, in my experience. 
| have met with considerable difficultv in 
differentiating the osteoplastic type from 
Paget’s disease of the bone. I would like 
to ask Dr. Jenkinson if he has any distinctive 
points in the differentiation. 

Since the advent of the grid I will say with- 
out hesitation that I think we have been able 
to obtain more satisfactory’ examinations. 


Fic. 4. Case 1V. Metastatic carcinoma FG. 
of the neck and upper third of the 
shaft of the femur. 


Besley, and a large mass involving the 
sigmoid was found, which proved to bea 
cancer. The distal colon was brought up, 
and a colostomy performed. The colostomy 
relieved the obstruction, but the pain in 
the abdomen and down the thigh still 
persisted. The pain OTreWw progressively 
worse and large doses of morphine were 
given. Very severe pain developed in the 
upper third of the femur. The roentgen- 
ray examination of the femur showed 
definite mottled areas in the neck and 
upper third, which had the appearance of 
metastatic carcinoma (Fig. 4). The femur 
was examined from time to time, and the 
process rapidly progressed. The roentgen- 
ray reductions show the progress very 
clearly (Fig. 4). 

During the last six months of the pa- 


tient’s life, seven toeight orains of m« yrphine 


;. Case IV. Taken at a later date than Figure 4. 


(he perplexing thing to me in the osteoplastic 
type of metastasis is the atrophy from non-use 
that you get in people that have been hospita- 
lized for a long period. The osteoporosis 
that we see there makes it very difficult always 
to establish the! diagnosis of bone metastasis. 
I would like to ask Dr. Jenkinson whether 
he has ecountered this. 

Dr. S. CLarK,” South Bend, Ind. I would 
like to report 1 case that Dr. Moore’s remarks 
called to mind. A man thirty-eight vears of 
age, a farmer, was working about his vard 
and standing on an ordinary saw horse about 
2 ft. high; the saw horse tipped over and the 
man stepped down onto his feet. At the time 
he had a little discomfort, but went about his 
affairs. The next morning he had pain in the 
lower lumbar region which gradually grew 
worse with flexion of the right leg. The 
flexion increased and later he consulted a 
chiropractor, who treated him for some weeks, 
three weeks, I believe. He then came in to 
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our office for a roentgen examination. We 
found what we believed to be a fracture of the 
fifth lumbar vertebra; there was also evidence 
of an osteoclastic The man 
advised to be hospitalized and placed in bed 
for the treatment of this fracture. Almost 
immediately he began to vomit and have 
stomach symptoms. The history then devel- 
oped that the man had had slight symptoms of 
indigestion during the previous year, but noth- 
ing that interfered seriously with his health. 
Following the development of the vomiting 
a roentgenographic examination was made of 
the gastrointestinal tract, which revealed what 
we believed to be an extensive carcinoma of 
the upper two-thirds of the stomach. There 
was no interference with the emptying time of 
the stomach, and no involvement of the 
pylorus. An exploratory operation was made, 
and an extensive mass was found in the stom- 
ach, microscopical sections of which proved 
it to be a carcinoma. The man had a negative 
Wassermann. He died two weeks after the 
exploratory operation from continued vomit- 
ing and exhaustion. The et was 
examination made of the 


process. was 


no microscop!- 


cal vertebrae, but 


EVENTRATION OF 


BY HENRY J. 


BALTIMORE, 


ie condition known as eventration of 
the diaphragm was first described by 


J. L. Petit in 1774, but it was not until 
1829 that Cruveilhier used the word 
“eventration” in_ differentiating this 


unusual malformation from hernia of the 
diaphragm. Although the term is mislead- 
ing, it has now been generally adopted 
and represents a condition in which one 
dome of the diaphragm is stretched out 
and elevated high into the thoracic cavity 
so that the abdominal viscera immediately 
beneath are contained within the thorax; 
while in diaphragmatic hernia, the ab- 
dominal viscera are displaced into the 
thoracic cavity through a normal or patho- 
logical orifice in the diaphragm. 
Eventration of the diaphragm does not 
necessarily produce symptoms. When these 
do occur, they are usually referred either 
to the cardio-pulmonary, or digestive 
organs. It is found four times more fre- 


quently in men than in women. Most 
* Read at the Pifth Annual Meeting, Eastern S 
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WALTON, 
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in the light of the history and from the 

gen appearance of this vertebra, 

it to be a metastatic carcinoma of t 

lumbar vertebra. 

The interesting feature was that the man 
stomach symptoms whatever until 

he had had the fracture of the vertebra. 

Dr. JENKINSON, closing. Attempting 
answer Dr. Moore’s question regarding Pag« 
disease, I will say that in the few cases we ha 
seen the pathology occurs in the tibiae 
skull. The patient is usually about forty-s 
years of age. 

The changes in both 
skull are, I believe, quite characterist 
and should not be confused with metast 
Cc rcinoma of the bones. 

Instead of breaking 
plastic changes, there is more apt to be 
great deal of new bone-formation. T! 
especially true of the vault of the 


In the 


Delr ( 


we 


1¢ 


no 


and the 


the tibiae and 


down and oste 


cases we are reporting, 
findings showed definite 
involving the cecum and sigmoid. 
SCOpIC: il findings, | 


positive. 


scopical 


| he 


believe, make the di 
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it to be of congent 
which is substantiated by the fact 
that it has been found in a number of 
infants, and is usually associated with 
other congenital defects. It nearly 
involves the left side of the diaphragm, 
the top of the dome often reaching as hig! 
as the second or third interspace anterior! 
The viscera in ectopia are usually the 
stomach, colon, small intestines, liver, 
spleen and kidney. Only 6 cases of even- 
tration on the right side have ever been 
reported. When it does occur on the right 
side, there are no gi astro-colonic or cardiac 
signs, the liver being the organ which fills 
up the abdominal projection. 

Eventration was formerly an autopsy 
discovery just as it is now a roentgeno- 
graphic discovery. It is mainly on account 
of the value of the roentgen ray in making 
the diagnosis of eventration of the dia- 
phragm, that this subject is being presented, 
and my remarks will be confined chiefly 
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origin, 
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to a consideration of the roentgenographic 
signs which make it possible of differentia- 
tion from other conditions. 

The first case diagnosed during the life 
of the patient, was reported by Glaser in 
1901; this patient was supposed to have 
had a diaphragmatic hernia, but at opera- 
tion, eventration was found. The patient 
recoy ered. 

The first account that I have been able 
to find of the use of the roentgen ray in 
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the diagnosis of this condition, was in 
1900 when Hirsch diagnosed a Case as 


hernia of the diaphragm. In 1901 Struppler 
reported a case of hernia of thediaphragm 
based on roentgen findings. Both of these 
cases, however, proved subsequently to 
be eventration. Considering the difficulty 
experienced even now with all modern 
methods of diagnosis in differentiating 
eventration and hernia, due credit should 
be given to these men in spite of their 
misinterpretations. 

Bergmann in 1913 in his excellent revi 


of the literature of eventration of the 
diaphragm found reports of only 22 


certain cases and 5 probable cases of even- 
tration; several of these were diagnosed 
by means of the roentgen ray. During the 
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21 
past ten years there have been more 
authentic cases of eventration reported 
than in the previous one hundred and 


thirty-nine years, when Petit reported 
the first case in 1774. Nearly all recent 
writers mention the roentgen ray as an 


aid in arriving at the correct diagnosis. 
In the differential diagnosis, the most 
common conditions which geitve similar 
roentgen shadows, are pleural effusion, 
pneumothorax and hernia of the dia- 
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phragm. The two former can very readily 
be eliminated by the use of the barium 
meal and enema. If the stomach or colon 
is located in the thorax, the only quesion 
to decide is whether they are above or 
below the diaphragm, hence the diagnosis 
narrows itself down to a question of 
eventration and hernia. 

Quite a number of roentgenographic 
signs and observations have been brought 
forward by various writers in recent years, 
but only those which seem most impor- 
tant, and which should always be looked 
for will be mentioned, namely: 

(1) The high position of the diaphrag- 
matic arch. 

(2) The regu 
line. 


ar contour of the arched 
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3) Excursion usually present, but 
limited. 

(4) Paradoxical movements on_ the 
affected side. 

5) Mediastinal excursion, from the 


affected side toward the sound side during 
Inspiration. 


(6) Displacement of the heart to the 
right. 
7) Distinguishing line between the 


diaphragm and viscera below. 

(8) Pneumoperitoneum. 

In eventration there is always present 
the typical curved line of the dome of the 
diaphragm, which lies high in the thoracic 


but this is not sufficient for diag- 


cavity, 
nosis as the same condition is sometimes 


seen in hernia, where a dilated stomach 
or colon gives a similar appearance. In 
hernia the contour of the arch is usually 
irregular and somewhat nodular. 

In eventration respiratory excursion is 
nearly always present, but the movements 
are limited on the affected side. Paradoxi- 
cal movements (inspiratory ascent and 
expiratory descent) of the affected side of 
the diaphragm have been observed in 
eventration, but this condition has been 
noted more often in hernia. Mediastinal 
excursion to the right side during inspira- 
tion, due to a greater degree of intrapleural 
»yressure on the sound side, is a sign which 
nas been observed and should be looked 
for, although its value in differentiating 
eventration from other abnormal condri- 
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tions 


LX 
questionable. 

The only pathognomonic roentgen sig: 
of eventration of the diaphragm is a dis- 
tinguishable separation of the arched lin 
of the dome of the diaphragm from. the 
viscera below. This can best be accom- 
plished by the introduction of air into the 
peritoneal cavity. The patient may be 
examined in either the upright or lateral 


position. In eventration the abdomina 
viscera will drop away from the diaphragm, 
while in hernia the dome of the diaphr 
cannot be isolated from the Saale 
It is only necessary to introduce smali 
amount of air in order to make this tes 
In cases of hernia, care must be exercis 
not to overdistend the abdomen a 
count of the danger of producing ra strangu- 
lation. If fluid is present in the 


above. 


| 
a 


+ 


on 


abdomina 


cavity, this should be withdrawn before 
the introduction of air. 
CASE REPORT 
The patient, a colored laborer, aged 


forty-nine, entered the University Hospital 
September 1, 1923, complaining of g 
symptoms. 
Family History. Negative. 
Past History. Unimportant, except he 
stated that he had a chancre twenty years 


rastric 


ago, for which he was treated and cured. 
No evidence of secondary lesions. Patient 
stated he was told fifteen years ago that 


his heart was on the right side. 

Present illness began eighteen months 
ago when he first noticed swelling of his 
feet and ankles. The legs, thighs, scrotum, 
and abdomen gradually became involved. 
Ascites became so great that a par: ucentesis 
was performed and three quarts of : 
straw-colored fluid were 
which the patient’s condition impro 
and he went back to work. Several mor nths 
elapsed before the edema reappeared and 
with it abdominal symptoms returned, 


such as tightness ~_ fullness after eating 
He complained of no pain. His appetite 
remained good bed there was very littl 


loss of strength. He had been constipate 
for the past six months. 

Physical examination showed an appar- 
ently undernourished man of medium 
stature, face slightly drawn, skin 
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loose, 
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eye balls prominent; pupils equal and 
reacted to light and accommodation: teeth 
in poor condition; tongue dry and fur- 
rowed; thyroid not enlarged. 

Chest es left side more 
prominent than the ight. Respirations 


showed im- 
below the ith 
and the 7th rib posterior|y 
area, not 
the cardiac 
a vertical border on the left 
n. from the mid-sternal line, the 
right border taking a diagonal course, 
outward and downward, its most lateral 
point being in the 5th interspace at the 
nipple line. Cardiac area did not change 
position upon turning patient from 
to side. The heart beat was quite distinct 
just the right nipple, at which 
point a sharp impulse could be felt. Pulse 
regular; no palpitation. 

The abdomen was distended, and 
most prominent in the left hypochondriac 
region. The thoracico-epigastric veins were 
distended. The percussion note was tym- 
panitic in the upper right yaya 
There was no palpable mass in the right 
hypochondriac region but a resisting mass 
was felt in the left hypochondrium. 

Genito-urinary Tract. There 
creased frequency of urination, no pain 
and no hematuria. The urine was dark in 
color, and there was a trace of albumin 

Blood examination, negative. 

Wassermann, 100 per cent positive. 

The deep reflexes were sluggish. There 
was no ankle clonus and no Babinski sign, 
and no sensory disturbances. Rhomberg 
negative. All coordination tests were good. 

Roentgen examination showed a very high 
left side of the diaphragm, the top of the 


not embarrassed. 
pairment on the left side 
rib anteriorly, 
Below this 
audible, but 
and vesicular. 
area showed 
side 134 1 


breath sounds were 
above they were 
Percussion of 


side 


below 


Was 


Was In- 


dome being on a level with the second 
interspace anteriorly. The diaphragm was 
freely movable. The left costophrenic 
angle was clear. The outline of the right 
side of the diaphragm) was_ irregular. 


The costophrenic angle did not clear on deep 
inspiration and excursion of the right side 
was limited, due probably to adhesions 
following some old inflammatory 
at the right base. There was evidence of 
considerable pleural thickening. 


process 


the Diaphragm 423 

30th lung fields were clear. There was 
considerable increase in density In the root 
and bronchial shadows, especially on the 
right side. Several small calcified lymph 
nodes were present in the right root region. 

The heart was tr: Roa its left border 
being about I In. to the left of the spine, 
its right border about 3 in. to the right of 
the spine. The mediastinal contents were 
also displaced to the right. The 
moderately dilated. 

The opaque meal passed normally down 
the esophagus into a medium sized 
stomach, the esophagus being displaced 
slightly to the right. The cardiac end of 
the stomach was in the left hypochondrium, 
and the greater curvature on a level with 
the umbilicus. The P\ lorus was to the right 
of the second lumbar vertebra. The 
stomach and cap were normal in outline. 

The roentgen examination after a pneu- 
moperitoneum, following the withdrawal 
of fluid from the abdominal cavity, showed 
the left diaphragmatic arch in the same 
position as previously reported, with a 
large airspace between the diaphragm 
and the abdominal viscera. Below the air 
was seen a large dense mass simulating 
the liver, and superimposed on this shadow 
were two smaller and fainter shadows, one 
of which had the appearance of a kidney. 
The patient would not consent to a cysto- 
SCOpIc amination. 

Immediately below the right side of the 
diaphragm were coils of intestines partially 
filled with air. No shadow of the liver or 
other mass was seen below the right side 
of the diaphragm. 


aorta was 


The following is a summary of the 
roentgen signs present in this case: 
The high, smooth contour of the 


left dome of the diaphragm. 
2) Free excursion of the diaphragm. 
3) Tr: ansposition of the heart. 


4) Isolation of the arched line of the 
diaphragm after pneumoperitoneum. 
5) Associated congenital defect. 
Transposition of liver. 
Signs not observed: | 
1) Paradoxic movements. 
2) Excursion of mediastinum to right 


during Inspiration. 
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Conclusions based the 


upon 
examination: 


roentgen 


1) Eventration of the left side of the 
diaphragm 

2) Dextrocardia 

3) Transposition of the liver 


Eventration of the diaphragm has 
always been considered a rare condition 
and has seldom been discovered in life 
except by the aid of the roentgen ray. It 
is quite probable that its occurrence ts far 
more frequent than has heretofore been 
supposed, and the possibility of its exis- 
tence must always be borne in mind when- 
ever the diaphragm is situated higher than 
normal, especially if this is accompanied 
by a displacement of the heart to the right. 
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REPORT OF A CASE OF TRAUMATIC 


THE DIAPHRAGM * 


F. 


HERNIA OF 


BORZELL, M.D. 


Roentgenologist to Franktord Hospital; Chief Clinical Assistant, Jefferson Hospital 
PHILADELPHIA, 
REVIEW of the literature of hernia 


of the diaphragm is hardly necessary 


PENNSYLVANIA 


the lesser trochanter, and contusions of 
the left leg and abdomen. No symptoms 


for the purposes of this case report. There 
have been many cases reported since the 
advent of the roentgen ray and, consider- 
ing the disparity of reports on this condi- 
tion prior to 1913, it would appear that en 
clinical evidence was either insufficient, 

a large proportion of cases, to call pond 
tion to the possibility of the existence of a 
hernia, or the clinician had not 
sufficiently on the alert. 

Giflin, in 1913, reported upwards of 690 
cases recorded in the literature up to that 
time, but of all these cases only 15 had 
been diagnosed, the others having been 
found at necropsy. 

Since then a large number of cases have 
been reported, but in many instances the 
findings were incident to a study of the gas- 
trointestinal tract by the roentgenologist. 

Although few conclusions can be drawn 
from 1 case, nevertheless the conditions 
surrounding 1 case may be sufficient to 
emphasize the necessity for eternal vigi- 
lance. Hence this report. 

The patient, a male, aged forty-seven, 
occupation trucker, was admitted to the 
Surgical Service of the Frankford Hos- 
pital on September 16, 1921, following 
an automobile accident, in which he was 
squeezed between a building and the 
wheels of a truck. At that time he suffered 


a fracture of the left femur on a level with 
* Re id at the Fifth An ial Meeting, East 


been 


1 Section, 
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referable to the chest or ribs were noted at 
this time, except that the patient com- 
plained of pain in the upper left quadrant 
of the abdomen. No request for chest o1 
abdominal roentgenograms was made at 
this time. The previous history was irrele- 
vant. 

Nineteen days after admission the pa- 
tient was transferred to the Municipal 
Hospital with scarlet fever. 

On May 17, 1923, almost two years after 
the accident, the patient was referred to 
me by Dr. John Raftery, his family physi- 
cian, to determine the presence of any 
pleuritic disturbances arising, possibly, 
from old fractured ribs at the time of the 
accident. The patient complained of in- 
definite pains in the chest and abdomen, 
mainly on the left side. 

Roentgenograms were made, but no 
roentgenoscopic study was made at this 
time. The roentgenograms revealed a 
peculiar lack of outline of the normal! 
diaphragmatic dome on the left side and a 
few rather heavy lines suggestive of pleu- 
ritic adhesions with some pulmonary 
thickening. 

I requested the patient’s return for 
examination by roentgenoscope and opaque 
meal, at which time we found a hernial 
opening of large caliber in the left dia- 
phragm through which passed the stom- 
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ach, portions of the small intestines and or less from pains in his left chest, with 
colon. exacerbations in the last three weeks. He 


Fic. 1. P. A. Prone position showing pathology at left | Fic. 2. Oblique prone showing wide posterior gap in 
base with irregular double line s ol diaphragm sf dow. left di iphragm. 


On May 27, ten days later, the patient had dyspnea; there was some nausea, but 
was admitted to Frankford Hospital. no vomiting. He complained of a sense of 


Fic. 3. P. A. Erect with barium-filled stomach. Fic. 4. P. A. Prone with barium-filled stomach passing 
through rent in diaphragm. 


The history states that since the accident epigastric fulness, and gurgling in the left 
two years previously, he had suffered more chest with slight palpitation at times. 


| 
| 
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Physical Examination. The heart sounds 
were heard best near the sternal border on 


Fic. 5. Injected colon passing through rent in dia- 


phragm. 


the left side, and faintly to the right of 


the sternum; not heard at all in the left 


lraumatic Hernia of the Diaphragm 


The lungs showed normal resonance or 
the right side. The left side presented 
tympanitic area over the normal heart 
area with slight impairment at the base. 

The abdomen was negative. 

The day after admission the igen wa 


operated upon. The following descriptior 
of the operation and are give 
through the courtesy of Dr. C. F. Nassau 
and Dr. L. D. Englerth, the surgeons: 
“The patient was anesthetized with 


An incision was made 
and the pleural cavity 
was entered. Protruding through the 
diaphragm were found the stomach, 
omentum, portions of the small intestines 
and a portion cf the colon. By means of 
packs, these organs were replaced in the 
abdomen and a rent of about 35 In. 
was repaired. The tear p: assed from behind 
in the left crux of the di iphr: 17m, forward 
and across. sac present. The 
edges were pertectly healed, the 
and peritoneum being healed over the 
edges. A needle was placed in the left 
pleur: al cavity and the chest closed tightly. 
he suction apparatus was applied through 
the needle at the same time that 


intratracheal ether. 
in the left chest 


Was 


pieura 


extra 


Fic. 6. Postoperative erect with stomach in normal 
position. Some exudative pathology still present at 
left base. 


nipple area. Gurgling sounds were heard 
in the normal heart area. The heart 
sounds were normal as to rhythm, etc. 


Prone with stomach ret 


Postoperative. 
its normal position. 


positive pressure was made through the 
intratracheal apparatus, resulting in the 


almost complete return of the collapsed 


| 
= 
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lung to a normal position, without a 
pneumothorax persisting.” 

The patient made an_ uneventful 
recovery and prior to discharge three 
weeks after admission was again roent- 
genographed. The diaphragm on the left 

was functioning normally and _ pre- 
sented a normal outline. The pleura was 
somewhat thickened and contained a 
small quantity of fluid but was otherwise 
negative. 

In conclusion let me call attention t 
few lessons this one case has taught 


side 


a 
me. 

1. The possibility of the existence of a 
traumatic hernia without marked clinical 
evidence. 

2. The necessity for the roentgenologist 
to carry his studies to a satisfactory 
clusion, approaching every examination 
with an absolutely 


con- 


open mind, uninflu- 
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enced by history or clinical suggestions. If 
the diagnosis of diaphragmatic hernia, 
whether congenital or acquired, as well as 
many other conditions, is dependent on 
the roentgen ray, it behooves the roent- 
genologist to extend his field of usefulness 
by not limiting his examinations to too 
narrow or limited areas. 
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<NTGEN RAY IN ADVANCED 


CANCER* 


BY EUGENE T. LEDDY, M.D. 


PI L\DELPHIA, 


YHE physical basis of deep roentgen 
therapy is firmly established, for not 
can electric currents be ind to 
activate a roentgen-ray bulb to produce a 
radiation of wave-lengths approaching 
that of the gamma ray of radium, but the 
comparative effectiveness of these 
on the surface and in the depths has been 
determined the 


‘| 
only uced 


by and 


spect rometers 


the 1ontoquantimeters. The properties of 


filters are so well known that al any 
desirable hardness of the primary beam can 
be obtained. The effects of scattered 
secondal \ 


most 


and 
radiation on the depth dose 
quotient have been determined by actual 
measurements in phantoms of wax 
water. From a mass of experimental data 
physicists in this country and abroad have 
plotted charts by which we can figure our 
doses as indicated in deep therapy. 
From the clinical point of view the 
problem of the radio-therapy of neoplasms 
rests on far less certain grounds. We have 
as therapist ct standards by which 


or 


Sno exa 


R Fi 


» AND 


Phil 
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our effects can be predicated, calculated 
or measured. The only criterion by which 
we can judge any radiation we are using 
is by its biologic effect on the patient. 

By clinical experience the biologic effects 
of hard and soft rays on the human body 
have been found out. We know fairly 
exactly at what point an erythema arises 
in the skin. We know where more violent 
or more destructive changes will be pro- 
duced. We have a rough idea of the 
susceptibilities of the various normal tissues 
to radiation. But in the treatment of a 
patient with cancer we are confronted with 
a special individual problem. The better 
our knowledge of the pathologic anatomy 
of the patient’s disease, and the more 
exact our control of the physical factors 
involved, the more 
will be our therapy. 

The idea of intensive roentgen-ray dosi- 
metry on the unit of the skin erythema dose 


scientifically exact 


was conceived by German roentgenolo- 
gists (Seitz and W 


intz, Krénig and Fried- 


\N ROENTGEN Ray SOCIET » 1924. 
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Roentgen 
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rich). They have said that there is little 
individual variation in susceptibility of 
normal skin to roentgen ray—the limit 
of variation being set at 15 per cent—so 
that the amount of radiation needed to 
produce an erythema can be used as a 
standard, for obviously the limit of toler- 
ance of skin is the limit of intensity by 
which a subcutaneous tumor 
radiated. 

Our experience to date does not confirm 
the observation of others that a dose of 
roentgen ray which in one patient produces 
a mild erythema may in a second produce a 
severe reddening, and in a third vesication. 
We have found nothing that can be properly 
called an idiosyncracy to roentgen ray; 
nor can we fully agree that the erythema is 
definable in as narrow limits as others 


can be 


have determined it. We have observed 
our skin doses through a galvano-ionto- 


quantimeter in such a way that the 
output of the roentgen-ray tube during a 
treatment was constantly measured. These 
observations will be noted in another 
report. 

In the same way that a skin unit dose 
has been set up there have been established 
by continental roentgenologists the 
called “‘cancer dose,” ‘“‘sarcoma dose,” 
“castration dose,” etc., all figured in 
percentage of an erythema. This concep- 
tion certainly gives us a technique with 
which to begin our therapy, but whether 
or not these values have the fixity set 
for them there is at present no irrefutable 
evidence by which to decide. 

Recently there have appeared in the 
literature accounts of damage to normal 
tissues by doses theoretically safe, indicat- 
ing that there is a varying susceptibility 
of normal deep-seated tissues to doses 
under quite absolute physical control. 
The first damages noted were those to the 
blood. There have appeared a great number 
of reports on this subject. Fischer! cites 
some personal cases of intestinal damage 
by roentgen ray, and gives a critical review 
of the German literature to date. Some of 
the damages noted were caused by raying 
through a single port with a single ery- 
thema dose; others were due to errors of 


SOo- 


1Fiscuer, Bernh. Uber Bestrahlungsnekrosen des Darme 
Mitt 3 A Strahlenthera pie 


technique. The damage to the pleura and 
lung incident to the radiation of breast 
cancer was cited by Groover.? The 
bility of producing destruction of the 


pt SSI- 


suprarenal radiation of gastric cancer 
has been mentioned by Holfelder. The 


occurrence of rectal and bladder fistulas 
in the treatment of cancer of the cervix 
both by radium and roentgen!ray is both 
well known and much feared. Late skin 
effects of Super-roentgenization have bee: 
described by Seitz. 

If there is such a variation in suscepti- 
bility of normal tissues to radiation exter 
ally applied as these few examples seem to 
indicate, it can logic: lly be assumed that 
there is the same variation in the reactivity 
of neoplasms. The very nature of new 
growths seems to forestall any standardiza- 
tion of doses for tumors. Clinical observa- 
tion has repeatedly shown that two tumors 
of the same histologic structure may e xhil it 
an entirely different life history of malig- 
nancy. Certainly there remains no doubt 
about the different reactivity of epidermoid 
and adenocarcinoma to external radiation. 
Indications seem to point to the fact tha 
adenocarcinomata originating in the breast, 
in the intestine and in the uterus are to 
be regarded as three distinct diseases. 
That adenocarcinoma, relatively a 
ceptible tumor, can be highly 
under some conditions can be 
by three personal cases (breast 
with from three to five erythema doses 
through copper or aluminum in none of 
which did healing take place. One case of 
fungating epidermoid cancer, metastatk 
in the groin, was given seven erythema 
doses divided, through copper, with 
marked improvement. 

There seem to be no well-marked bound- 
aries in the microscopic structure of tumors 
One heterogeneous group of cell structures 
grades off tnto another. For this reason 
attempts to standardize tumor-doses on 
the susceptibility of some type-tumor hav: 
been unsuccessful. It seems, therefore, 
that the doses of roentgen ray necessar\ 
to destroy cancer, which ts in itself a very 
varying entity in malignancy, are definabk 
only in similarly wide limits. 


SuS-=- 
resistant 
attested 


raved 


Groover, Tuos. A. Intrathoracic cl following roe 
tment of breast carcinoma. Am. J. ROENT« L., 1923 
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The uniform susceptibility of sarcoma 
to uniform doses of 
on just as 


roentgen stands 
uncertain a foundation. The 
possibilities for variation In sarcoma struc- 


ray 


ture and malignancy—-even though there Is 
no definite fixed relation between them 

seem as great as in the cases of epithelial 
tumors, SO that sarcomas, too, may 
exhibit widely varying biologic phenomena. 
Sarcoma, as is well known, manifests 
itself as widely varving clinical tities. 
Here also it wou ld seem that the dose 


depends on the possibilities of combina- 
tion of histologic structure, on the stage 
of development of the tumor, as well as 


on the little understood tumor host himself. 

In their collected report, Werner and 
Grode! emphasize particularly that the 
capability of reaction of tumor structure 
to radiation shows great variation, and 
that carcinoma and sarcoma oie repre- 
sent only the minimal values. The same 
view is held by other German roentgen- 


ologists, among whom may be mentioned 
Holtzknecht, Holfelder, Eckelt, 
Strauss? insists that the conception of 
uniform susceptibility of cancer to radia- 
tion Is untenable. The same view 
vears been held in this country by 
and by Ewing, most effectively expressed 
by the latter in the Mutter Lecture “‘An 
Analysis of Radiation Therapy in Ca 

The peculiarly great susceptibility of 
embryonal tumors to radiation has 


ot hers. 


has for 


Wood 


ncer. 


I iOng 
been established. Tumors of poorly dit- 
ferentiated, rapidly growing cells, rich in 
blood vessels, have for vears been one 
of the most satisfactory fields of radio- 


therapy. As a rule tumors of lymphatic 


origin are also favorably influenced. Yet 
some microscopically undifferentiated 
tumors (teratomas, for example) may show 
a marked resistance to radiation, while 
others of a more adult structure may show 
a great susceptibility. Similarly, not all 
lymphosarcomas do well under radiation. 


Yet it does not seem that differences in 
makeup alone of tumors account for the 


differences in their radtiosensitiveness. 
It seems fairlv well demonstrated clinic- 

ally that there is no uniform destructive 
( 
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dose of roentgen ray for all cancer cells. 


That the effect we want to ret is a direct 


destructive, killing action on cancer cells 
alone has been contested by many 
observers. That a homogeneous killing 


dose is the desideratum is denied on many 
sides. But assuming that these are the 
optimum criteria, there is at present no 
agreement W hether this dose sh: ll be given 
best in one or in several sittings, or, if a 
repetition is indicated, after what interval 
it should be given. 


There are 


many recent statistics which 
show that with increased intensity of 
radiation an increased percentage of recur- 
rence is noted. Werner, on a basis of his 


observation of 8000 cases of malignant 
disease treated at the He sevice rger Krebs- 
institut, warns against treating tumors too 
vigorously, and especially wich hard rays. 

Arguments for and against single inten- 
sive doses are manifold. 

Opitz,* in a careful survey of cases treated 
by Perthes, Ansschutz, Krénig and himself, 
made the observation that the best curative 
results were obtained by repeated radi ition 
in which the socalled “cancer dose”’ of deep 
ther: apy was not obtained. Certainly there 
remains no doubt that proven cancer has 
been repeatedly cured by roentgen-ray 
doses of far less intensity (9-in. spark | gaps, 
for example) than those 
in deep therapy. 

Halberstadter, Blumenthals, Theil- 
haber, M. Fraenkel, Caspari, Ribbert 
and others have suspected that the results 
of radiation do not de pe nd on an actual des- 
truction of cancer ce lls, but on the stre neth- 
ening and stimulation of the normal sur- 
rounding structures in addition, in such a 
way that the cancer cells are conquered and 
their proliter: ition prevented. 
cit.) says, ‘‘ From the study of much mater- 
ial from operation and autopsy in cases 
treated by deep radiation | have become 
convinced that the clinical results are 


now In vogue 


Ew ing \ loc. 


not 
usually due to the direct killing action of 
the radiation, but are brought about 


indirectly, and mainly by interference with 


the circulation, capillary, \ enous, arterial 


and lymphatic. This conclusion is in 
accordance with the rule of pathology 


Opitz, E. Prir 


1ata, espe- 
cially of uteri 
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that acute necrosis of tissue cells generally 
means interference with the blood supply. 
On the other hand when one pro- 
ceeds in deep therapy on the theory that 
therapeutic results depend not only on 
injury to tumor cells but also on defense 
reactions of the body and the tissues, the 
immediate results seen seem to be most 
equally striking, and the end-results often 
more satisfactory, and the treatment 
is conducted with less damage and danger 
to the patient.” 
It would be ideal to find 
dose fatal to 


radiation 
each case of tumor which 


could exert on the surrounding normal 
cells a stimulating effect, but unfortu- 


nately the cells of the various tissues have 
not this degree of differentiation of sus- 
ceptibility, and the conception of such 
a dose must for the time being remain an 
ideal. The margin of safety between 
damage to tumor cells and to normal cells 
is in reality an extremely narrow one. 


Many observers have called attention 
to the clinical fact that patients with 
advanced cancer do poorly under any 


form of therapy. The primary breast tumor, 
with wide-spread metastases, has in our 
experience as in that of others, manifested 
a peculiar hyper resistance to roentgen-ray 
doses while in cases of the s 
tumor with less involvement satisfactory 
regression has been produced. It may be 
that in this type of disease the tumor has 
taken on new growth characteristics of 
such a type that its biologic reactivity to 


radiation is different, or tt may be that 
the resistance or immunity of the host 
to tumor invasion is decreased. At pres- 
ent both views are without absolute 


confirmation. 

Similarly, most roentgenologists agree 
that cachectic patients are extremely 
poor subjects for radiation therapy. Not 


only are they not able to stand a cycle of 


intensive treatment, but they are regarded 
as approaching the natural fatal termina- 
tion of their disease. Their 
bodily functional capacity is at a low ebb; 
their power of healing and regeneration 
is very slight. To decrease their nutrition 
by postradiation nausea, to produce hemor- 
rhage into the tumor, to destroy their 
blood elements, to add to their pain, or to 


same type of 


reserve of 


Advanced Cancer 


add to the toxic effect already 
will hasten the approaching end. 

This advanced, cachectic, hopeless group 
of primary and recurrent 
basis of this report. All—1o00 per cent 
inoperable. All were poor risks for 
form of intensive or radical 
Nothing approaching a cure 
hoped for in any case. 

In the following case history reports 
we are frank to admit that we have selected 
favorable cases. But here we are dealing 
with a vague term, especially since the 
prognosis of every patient is so bad. We 
are not citing a group of cases large enough 
to enable us to draw any conclusions. No 
result has stood the test of the accepted 
four year interval. The doses used are 
mentioned only as an indication of what 
may be accomplished, and are not advanced 
as a technique to follow in earlier and more 
favorable 


present, 


cancer is the 
were 
any 
therapy. 
could be 


cases. 


CASE REPORTS 
Case Il. Male, aged forty-seven. Atten- 
tion first directed to trouble in antrum in 
February, 1923, when a molar tooth 


became loose. Patient had various kinds of 
treatment—no surgery nor radiation until 
June when he received both radium and 
roentgen ray at another hospital, the last 
treatment being in September. 
was made which showed 
sarcoma. 

On October, 15, 1923, he was admitted 
to this hospital, with severe pain in left 
face and very poor general condition. 
Examination showed marked prominence 
of the left eye with complete obliteration 
of the infra-orbital hollow and marked 
reddish blue discoloration of the whole 
region. Patient could not close his left eve. 
The antrum was protuberant and the 
left nares blocked. 

Roentgen examination showed consid- 
erable destruction of the malar bone and a 
marked haziness about the frontal and 
ethmoidal regions. diagnosis of malig- 
nancy was made. Examination of the chest 
showed probable metastases. 

The usual laboratory tests were negative. 
Ophthalmoscopic examination showed a 
choked disk, with enormous dilatation of 


Biopsy 
round-cell 


the vessels from pressure behind. The mass 


Palliative Doses of 
in the orbit prevented further examination. 
The condition of the patient was reg 
as hopele SS. 

Patient was treated with roentgen ray 
on October 27 after which the 


rarded 


pain was 
markedly less, and on November 22 he 
showed marked improvement and _ no 
pain. The treated area was apparently 


normal. The patient was well four months 
after treatment was instituted. The 
was probably a lymphosarcoma. 

The technique is two half-skin doses at 
one month interval. No attempt was made 
at crosstire. 

Case Il. Female, aged forty-two. Left 
breast was amputated two years ago for a 
tumor of unknown duration. Recurrence 
in the scar and in the other breast about a 
vear later. Backache for year. 
Patient bedridden. 

Patient admitted to hospit: il on 
January 22, 1922; was markedly emaciated 
and compl; ained of severe pain in the 
region of the lumbar spine and down the 


tumor 


about 


Was 


thigh. There were multiple skin nodes along 
oper itive incision, and there was 1n ivolve- 
ment of the right breast forming a tumor 


There was also involvement 
of the supraclavicular nodes on both sides. 
Roentgen examination showed metas- 
tases to the outer third of the left clay icle, 
both lungs, head and neck left 
humerus, the entire glenoid region of the 
scapula, with destruction of the fourth 
and fifth lumbar vertebrae, the sacroiliac 
joints and ischium. 
The microscopic 
cinoma, and the 
hopeless. 
Treatment instituted on 
21, 1923, and on December 1 the patient 
was clinically well. The technique used was: 
Skin doses over the right hip and sacrum. 
Sub-erythemas over the rest of the pelvis 
and other involved | 


115 & 2 in. 


ol the 


report adenocar- 


condition 


Was 
regarded as 


was January 


bones using 200 kv. 
and copper filter. Chest treated with frac- 
tional doses using g in. back-up and 


Al. filter. 


> mm. 
There was complete disappear- 
ance of all nodes; the right 
normal, except for a sclerotic mass I in. 
in diameter. The patient weighed 167 lbs. 

CaseElll. Male,agedseventy. Admitted 
to the clinic February 21, 1923, with diag- 
nosis of carcinoma of the stomach. 


bi east was 


Loentgen 
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About a year ago noticed pain in epi- 
gastrium which was aggravated by food, 
with occasional vomiting; loss of weight, 
and weakness. 


Roentgen examination of the gastro- 
intestinal tract on February 6, 1923, 
showed a retention of fully two-thirds of 
the morning barium meal. There was a 
marked filling defect along the greater 
curvature and pars media. Examination 


of the chest showed metastases into the 
mediastinum. Condition considered hope- 
less because of the patient’s general condi- 
tion and the extent of involvement of the 
stomach. 

Patient was treated with roentgen ray, 
and examined again on October 9, 1923 
at which time there was no six-hour reten- 
tion. There was, however, 


t some retention 
in the conus duodenalis. 


The pylorus and 
first portion of the duodenum were displaced 
unduly to the left. The filling defect along 
the greater curvature noted in previous 
examination was not outlined at this 
examination. Metastases in the chest were 
increasing, however. 

January, 1924, the patient is symptom- 
free. Three erythema were given 
at fourteen-day intervals over the anterior 
abdominal wall, covering the region of the 
stomach; 


doses 


no crosstire. 


Case IV. Male, aged sixty-six. Patient 
admitted August 12 as an acute surgical 
emergency with a diagnosis of intestinal 


obstruction. Complained of intermittent 
hematuria for about a vear and a half. 

E xplor: ition of the abdomen revealed a 
mass in the region of the right kidney, 
about 7 in. long and 3 in. wide, which was 
considered inoperable because of adhesions. 
The growth seemed to have infiltrated all 
structures in the vicinity. No biopsy was 
made. Condition considered hopeless. 

Patient was referred for roentgen treat- 
ment. On October 3, a Mass was noted 
beneath a right rectus incision about 8 x 
4 in. There was no evidence of metastases 
into the chest or bones. 

On January 1 there was no evidence of 
bleeding; the tumor was m: arkedly reduced 
in size; patient gained in weight and had 
no complaints. 

The treatment consisted of one full dose 
through copper, anterior and lateral, and 
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one erythema dose through aluminum, 


posterior, at weekly intervals. There was 
no evidence of damage to the spleen or 
suprarenal. 

Case V. Male, aged sixty-seven. 
Admitted to hospital on September 3 
1923, with diagnosis of carcinoma of the 
prostate with metastases into the bladder. 

Patient complained of hematuria for 
four months, and frequency for six months. 
Treated medically. Gave up work six weeks 
ago because of weakness and bleeding. 


Cystoscopic examination showed the 
involvement to be mostly tn the right lobe 
of the prostate, extending toward the 


rectum. All laboratory tests were normal. 

Roentgen examination showed metasta- 
ses into both lungs, and probable metas- 
tasis into the lumbar spine. Condition 
considered inoperable. 

Treatment was instituted on September 

Hematuria stopped on the third day. 
There has been occasional slight bleeding 
since. The technique followed was: Three 
skin doses anterior over the left, center 
and right suprapubic regions at three-week 
intervals, one-half dose over the sacrum, 
two months later. 

Case VI. Male, aged forty-seven. In 
April, 1922, had appendectomy at another 
hospital. One week later, a colostomy was 
done for complete intestinal obstruction. 
Operation revealed an inoperable carci- 
noma of the sigmoid. 

On admission to this hospital, August 2, 
1922, patient was in very poor general 
condition, emaciated, waxy skin, with a 
suspicion of jaundice. Exassmation showed 
the liver to be 4 cm. below the costal mar- 


gin, an inguinal colostomy, and edema of 


the feet and ankles. Condition considered 
hopeless. All laboratory tests negative. 
Roentgen treatment instituted Sep- 
tember 26, 1922. In August, 1923, there 
was bleeding of the rayed colostomy loop. 
General condition of patient improved 
steadily. In the middle of November, 1923, 
there appeared as a late roentgen-ray effect 
a necrosis of an area 3 X 2 cm., located in 
the most inferior portion of the lower 
colostomy loop. Accompanying this was 
severe pain localized to a segment about 10 
cm. in diameter around the colostomy. This 
necrosis completely healed aftertwo months. 


Advanced Cancer 


At the present time the skin over th 
iliac region shows leathery induration 
The skin is markedly telangiectatic. Patient 
has no symptoms referable to carcinoma, 
and his general condition is fair. 

Proctoscopic examination showed steno- 
sis of the gut but no cancer was demon- 
strable. It may be above the level reached 
in this examination. 

The treatment consisted of four ski 
doses over the left iliac region in a period 
of a year. No cross-fire. 

Case VII. Male, aged seventeen. Pau 
in right hip and buttock, paroxysmal, ot 
two years duration. Noticed a swe 
over right hip at about the time pain cams 
on. Pain comes on for a week at a time 
about once a month. 

Admitted to another hospital Ma 
1923, at which time there was a tumor 3 in. 
in diameter fixed to the posterior aspect ot 
the right illum. At operation the 
seemed to be inflammatory, and 
appeared to be an abscess cavity was 
curetted after removing three sections fo1 
microscopic study ° These all show ed sSmatt 
round-cell sarcoma. 

Patient was referred to the Philadelphia 
General Hospital for radiation. Condition 
was considered hopeless. On admission 
this hospital patient was emaciated and in 
pain. Right leg was held in flexion-adduc- 
tion with painful motion. The right hip 
showed a fungating tumor 5 X 4 | 
draining bloody pus. 

Roentgen examination showed a mottled 
appearance with areas of rarefaction in the 


> 


process 


what 


right iliac bone, the chief involvement 
being along the sacroiliac articulation. 


Examination of the chest showed probable 
metastases. 

Following the first series of roentg 
treatments the pain completely 
ed, and there followed a complete healing 
the sinus and disappearance of the tumor 
in the illum. On June 27, 1923, thre 
weeks following the completion of treat 
ment, there was no evidence of disease. 
Roentgen examination of the chest on 
July 9, 1923, showed no definite evidence: 
of metastases. Patient is 
clinically well. 

Treatment consisted of three 


considere d 


half-skin 


doses at weekly intervals; cross-fire; sing 


| 
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halt-dose over the chest. Repetition of this 
was given four months later as a prophy- 
lactic measure. 


; 
Che tumor was possibly 


anendothelioma. 


SUMMARY 


t. Inasmuch as 


“ervthema, 
noma’ and 


‘sarcoma doses have no 


STUDIES ON THE 


PHYSICAL 


+35 


absolute value, dosimetry on a 
these is an arbitrary technique. 

2. In advanced cancer radiation with 
the technique of fractional doses applied 
at intervals has given satisfactory results. 

3. The supposition is advanced that in 
more favorable carcinoma a 
similar technique may be as effective as 
more intensive, radical therapy. 


basis of 


cases of 
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A. INTRODUCTION 


fees the investigations reported in 
this paper were undertaken the 
well-known intensity distribution charts 
published by and Vierheller! 
were almost exclusively for the 
control of deep therapy in this country. 
Besides these charts the only reliable 
data concerning the physics of deep 
therapy were those contained in Kroenig 
and Friedrich’s book: “‘ Physikalische und 
Biologische Grundlagen der Strahlenthera- 
pie.”’* As is well known Dessauer’s deep 
curves are quite different from Friedrich’s; 
they give much higher deep intensities 
for the same working conditions and are 
also of a very different form. The dif- 
ferences perhaps are accounted for by the 
difference in the methods of experimenta- 
tion employed in the two cases, Dessauer 
and Vierheller having used a photographic 
method while Friedrich’s work was done 
by means of an ionization chamber. 
Friedrich’s method is to be regarded as the 


Dessauer 
used 


AND OTTO GLASSER, 


f Biophysics, Cleveland Clinic Foundat 


ND, OHIO 


more reliable of the two for biological 
applications. 

On account of these discrepancies we 
thought it necessary to repeat these mea- 
surements using a typical American roent- 
gen-ray transformer. The problems were 
(1) to find the influence of variations in 
focal-skin distance, filter and area of 
freld, on the surface and the depth doses 
for certain conditions of radiation, (2) 
to measure a set of isodoses, and (3) to 
determine the right combination of filter 
and focal distance to obtain the maximal 
deep effect for a fixed surface dose. Fur- 
thermore our investigations concerned 
the determination of the influence on the 
ionization current of variations in the 
shape, size and material of small ionization 
chambers. To determine accurately the 
roentgen-ray intensities in the so-called 
“e”-unit we introduced a small ionization 
chamber of a special material, so that 
readings were obtained equal to readings 
in a pure standard air chamber. The results 
of these latter investigations will be 
published in Part II of this paper. 

Since the undertaking of the present 
work many investigations on the same 
subject have been published by Colliez’ 
Duane,* Erskine,’ Failla and Quimby,® 
Friedrich and Kérner,’ Glocker, Rothacker 
and Schénleber,® Grossmann,’ Holfelder,?® 
Jaeger and Rump," Solomon,!? Wintz 
and Rump* and others, 


430 


All of these investigators, except Glocker, 
used Friedrich’s ionization method; their 
results agree well enough for practical 
2urposes, giving for instance values of 
faa een 40 and 45 per cent for the relative 
deep doses under the following conditions: 
Potential, 200 kv.; current, 5 ma.; filter, 
1mm. Cu. + 1 mm. AI.; focal distance, 50 
cm.; area of field, 20 X 20 cm. In general 
these values are as much as 10 per cent 
higher than Friedrich’s. The variations 
are mostly due to differences in the 
definition of the depth of the ionization 


Fic. 


1. Arrangement of water phantom 


chamber within the water phantom, as will 
be discussed later. In his very careful 
investigations, Glocker® has used both a 
special photographic method and_ the 
biological method of Jiingling. His results 
obtained by the first method agree with 
those of Friedrich. The values for the 
deep effect obtained by the biological 
method, however, are about 20 per cent 
lower than those obtained by the toniza- 
tion method. 

The values for the deep effects obtained 
by our experiments are in fairly close 
agreement with Friedrich’s results although 
the values for the deep dose are usually 
somewhat lower. The results are also in 
fair agreement with those obtained by 
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Glocker’s biological method, our values 
for the deep effect lying intermediat 
between those obtained by Glocker and by 
Friedrich. Our results in 
disagreement with the 
by Dessauer. 


are 
results 


shal p 


obtained 


B. EXPERIMENTAL TECHNIQUI 


In principle the method employed is 
the same as that used by Kroenig and Fried- 
rich.2, Two photographs of the arrange- 
ment are given in Figure 1. Figure 2 
shows a diagram of the apparatus. A water 


and electroscope with observation room. 


| 


phantom 35 X 35 X 35 cm. used, 
the rays from the roentgen tube X enter 

from the side through a celluloid window 
2 mm. thick. The electroscope, of the gold 
leaf type, was mounted on a double 
carriage on top of the phantom. It was 
made of lead walls, 7 mm. thick and for 
further protection was surrounded by a 
housing of 1!4 mm. lead. The volt sensi- 
tivity of the electroscope could be regu- 
lated by moving the grounded plate P 
through the micrometer screw S. The 
capacity of the electroscope could be 
changed by the introduction of the ceresin 
condenser C. The brass tube T contained 
the wire W connecting the tonization 
chamber electrode with the electroscope; 


Was 


= it 
d 
>» 


this tube filled with ceresin. The 
main feature of this apparatus Is its small 


capacity (20 cm. without condenser) which 


Was 


allows the use of very small ionization 
chambers (14 c.c. in volume, or even 
smaller). 

The observer was stationed in a room 


adjoining that containing the roentgen 
tube and phantom. From this room he 
could mechanically the ionization 
chamber to any point in a horizontal plane 
within the phantom, the coordinates of 
its pr sition being read directly. Theshadow 


move 
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The electroscope was adjusted so that a 
change of 12 volts in the potential of the 


leaf caused it to move the same 
number of divisions on the scale over which 
its fall was observed. 

The leakage due to scattering of roent- 


over 


gen rays into the electroscope system, etc., 


was determined both by placing a lead 
plate in front of the port of entry, and by 
surrounding the ionization chamber with 
lead; no appreciable difference in the 
scattered intensity was found in the two 
cases. Even for the faintest radiation the 


) Observation 


ki 2. Diagram of gold 


of the gold leaf was projected through a 
window of lead glass to a the 
observation room where the time of Its 
fall was observed. 

The sensitivity of the electroscope was 
frequently controlled by a battery of 12 
volts, this potential being added to the 
main potential by drawing the switch Ss». 
The milliammeter used to the 
current through the roentgen tube was also 
used to read the voltage of this battery, a 
resistance of 2,400 ohms being introduced 
in series with it. By this arrangement a 
reading of 5 ma. indicates a_ potential 
of 12 volts and variations in the meter, 
if they occurred, were automatically com- 
pensated by a coincident balancing varia- 
tion in the calibration of the electroscope. 


scaie In 


measure 


12.0 Volts 180 Velts | 

| 

| | 

| 


f electroscope mounted on water p! 


scattered intensity was not more than a 
few per cent of the total intensity. 

Unless otherwise stated the investigations 
were carried out by means of an ionization 
chamber made of redmanol (artificial 
amber) coated inside with a layer of 
graphite 1499 mm. in thickness; the 
chamber was cylindrical in shape (length, 
1.06 cm.; diameter, 0.80 cm.) and had a 
volume of 14 c.c. During our investigations 
of deep effects, several ionization chambers 
of different shapes, sizes and materials, 
were compared, as described in Section D. 

We have used a Kelley-Koett mechani- 
cally rectified 200 kv. transformer of the 
type XA for the production of the high 
potential. The tube employed was the 
Coolidge deep therapy tube. The roentgen- 


| 
| 
all S 
A. 
X 
\ 
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ray intensity was defined by the current 
through the tube and by the high potential. 
The latter was measured by a 12.5 cm. sphere 
gap, and was kept constant during the work 
by keeping the primary voltage constant. 
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the reciprocal, termed “time of treatment.” 
This is given in arbitrary units, using as 
the unit the time (approximately one hour 
which is necessary to produce a_ light 
following conditions: 


erythema under the 


= 


Fic. 3. Curves showing time of treatment in terms of focal distance (a) thickness of filter (b) and area of field (c). 


C. THE SURFACE INTENSITY IN TERMS OF 
FOCAL DISTANCE, THICKNESS OF FILTER 
AND AREA OF FIELD 


The curves in Figure 3 illustrate the 
relationship of the surface intensity to 


8 8 & 


Potential, 200 kv.; current, 5 ma.; focal 
distance, 50 cm.; filter, 0.5 mm. Cu. + 
1 mm. AI., and area ot field, 20 X 20 cm. 

Each of the curves in Figure 3 corre- 
sponds to the variation of one of the three 


variables: focal distance (curve a) filter 
Potential: 200 KV : 
Current 5 MA $ 
Focal Distance) 
Filter indicated 
Field ) 


100 cm., 1 mm, Cu., 20x20 om. 
* 60 cm., 1 mm. Cu., 20x20 cm. 
SO cm., .26mm.Cu., 
"- 50 com., 1 mm. Cu., 10x10 
- 50 cm., 


9 10 


Depth in cm. 


Fic. 4. Typical central deep curves in water. 


the focal distance, thickness of filter, 
and area of field; these curves are all 
determined at a fixed potential (200 kv.) 


and a fixed current (5 ma.). Instead of 


surface intensity the variable used is 


(curve b) and area of field (curve c). The 
shape of each curve is to such an extent 
independent of the special values of the 
two fixed conditions that the curves can 
be used for practically all combinations of 


square of Poesl Sistance of Copper Pilter in mm. 
TIME OF TREATMENT TERMS OF {= 
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ocal distance, filter and port of 
entry, which are usually em- 
ployed in deep therapy. 

The procedure to obtain the 
proper time of radiation under 
conditions differing from the 
standard conditions, under which 
the erythema dose for a given 
apparatus is known, is to find 
the ratio between the times 
necessary to produce an equal 
effect with (1) the new focal skin 
distance and the distance used 
in determining the erythema dose 
curve a), (2) the new filter and 
that used in determining the 
erythema dose (curve b), (3) the 
new area of field and that used 
in determining the erythema dose 
curve c). The product of these 
three ratios gives the factor by 
which the old erythema-time 
must be multiplied to give the 
erythema-time under the new 
conditions. This may be illus- 
trated by Table I on following 
page. 


D. DETERMINATION OF ISODOSES 


In order to ascertain to what 
extent the shape of the deep 
curve is dependent upon the 
size and shape of the ionization 
chamber, deep curves have been 
determined under certain fixed 
conditions, employing different 
ionization chambers. These were 
made of redmanol, wood and 
graphite, and were cylindrical in 
shape, their dimensions varying 
from 0.40 cm. in length by 1.80 
cm. in diameter to 2.0 cm. in 
length by 0.56 cm. in diameter. 
Furthermore the original Fried- 
rich horn ionization chamber 
(length, 1.7 cm., diamter, 1.5 cm.) 
was used. The volume of the 
different chambers varied from 
16 ¢.c. to 3 ¢. 

All these different ionization 
chambers gave practically the 
same deep curves for fixed con- 
ditions, when the depth was 


| 


= 
t-4\ ‘ 


r 


Fic. 5. Intensity distribution curves in water phantom. 
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Standard New Conditions 

Conditions 
Potential........ 200 kv. 200 kv. 
eee 5 ma. 5 ma. 
Focal distance. .. 50 cm. 40 cm. 
0.68 mm. Cu. 0.50 mm. Cu. 


+1mm.Al. + 1 mm. Al. 


Area of field... .. 14 X 14cm. 8 X 8 cm. 
. . 1.00 
Erythema time.. 85 min. 
1.60° 
1.11 
=47 min 
1.03 4 


pe le. 
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from its center, whereas according to 
what was stated above, the depth should 
be measured from the front surface. 

The whole intensity distribution within 
the water phantom for three typical condi- 
tions has can measured. The results are 


plotted in the type of curves known as 
‘Isodoses (Fig. 5). 

Isodoses curves corresponding to othe: 
working conditions may be constructed 
with fair accuracy by means of the curves 
in Figure 6, Section E. 


Deer Teams of {if 


Fic. 6. Curves showing deep effect in terms of focal distance (a) filter (b) and area of field (c). 


measured from the front surface of each 
chamber. This indicates that an ionization 
chamber of finite dimensions records the 
intensity at its front surface; all deep 
curves given in this paper are made 
accordingly. As will be seen from Figure 4, 
the deep curves especially for large open- 
ings are comparatively flat near the surface. 
The value measured for the surface inten- 
sity is therefore nearly independent of the 
choice of the point of the chamber from 
which its depth is measured. At the depth 
of 10 cm., however, the choice of this 
point is of importance; the value for the 
deep effect may be found to be as much as 
10 per cent too high, when the depth of a 
chamber of the size of that of Friedrich 
is measured from its center. 

It was noted in Section A that our values 
for the deep effects are somewhat lower 
than those obtained by most other investi- 
gators who have used the same method. 
These differences can be accounted for 
partly by the fact that these investigators 
have measured the depth of the chamber 


E. THE DEEP EFFECT IN TERMS OF FOCAI 
DISTANCE, THICKNESS OF FILTER AND AREA 
OF FIELD 

Each one of the curves in Figure 6 gives 
the deep effect (ratio of the intensity at 10 
cm. depth to the intensity at the surface) 
in terms of one of the variables, focal 
distance (curve a, Fig. 6), filter (curve b) 
and area of field (curve c) for fixed values 
of the other two. 

The deep effect corresponding to an 
arbitrary set of conditions is determined by 
the curves a, b, c, using the same procedure 
as that described in Section C. The follow- 
ing example will serve as an illustration: 


Tasce Il 
Standard New Conditions 
Conditions 
Potential........ 200 kv. 200 kv. 
eee 5 ma. 5 ma. 
Focal distance. . 40 cm. 50 cm. 
Filter....... 1mm. Cu. | 0.75 mm. Cu. 
+ 1mm. Al. + 1mm. Al. 
Area of field... . 20 X 20 cm. 74%X7% cm. 
Deep effect... .. 34.6 46 x 
3-46 3.70 
2.30 
x = 21.7 


3-72 


= 
4 
Pooal olstence Pecal SO 
$$ 


By the procedure described the curves of 
Figure 6 will give the deep effect with 
sufficient accuracy for the combinations of 
distance, filter and opening which are 
usually employed in deep therapy (area of 
field should be over 30 sq. cm.). 

When the deep effect has been deter- 
mined as Aeecctead above, the central 
deep curves can be constructed by using 
one of the curves of Figure 4 as a model. 
Finally the Isodoses curves can be drawn 
with one of the charts of Figure 5 as a 


model. 
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Studies on the Physical Foundations of Roentgen-Ray Therapy 


441 


focal distance of between 40 and 50 cm. 
should be combined with a filter of between 
¢ and 1 mm. Cu. Increase in deep effect is 
ft 3 effected by an increase in filter 
thickness or in focal distance. When a 
filter of 1 mm. Cu. is used, an increase in 
deep effect should be produced by increas- 
ing the focal distance. 

In conclusion we wish to express our 
appreciation of the assistance offered by 


Mr. I. E. Beasley, C. Nussbaum, Ph.D., 


and Mr. B. Rosen in the . xperimental part 
of this work, and by Mr. \ 


. B. Seitz, chief 


Foous ai stance varied 


Potential: 
Current: : 
(Focal Distance: 40,50,70,100 om. 
1 mm, Cu.t 1 um, "al. 
(Field: 20 x 20 Cm. 


Focal. Distance: 50 om. 
1.02, 2,00mm.Cu. 


+1. mm, Al. 


4 


5 | 8 9 10 


Time of treatment 


Fic. 7. Curves showing deep effects in terms 


F. CHOICE OF RIGHT 
FILTER AND 


COMBINATION 
FOCAL DISTANCE 


OF 


We understand the right combination of 
filter and focal distance to be that com- 
bination by which the largest possible 
deep effect is obtained for a fixed value of 
the surface dose. The right combination 
is determined by plotting the deep effect 
as a function of the time of treatment, 
the variations in this time being obtained 
in one curve by a variation of the filter, 
in another by a variation in the focal 
distance. This is done in Figure 7 for the 
case of a 20 X 20 cm. opening. 

These curves have been plotted by the 
use of the curves a and b in Figure 3 and 


Figure 6. Portions of equal slope in the two 
curves give the right combination of filter 
and focal distance. 


It can be seen that a 


of time of treatment for variations of foc 


and filter. 


il distance 


of the electromechanical engineering 
department of the Cleveland Clinic in 
the construction of the apparatus. 
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TREATMENT 


CARBUNCLES AND OTHER INFECTIONS* 


BY FRED M. 


RICHMOND, 


~ is eighteen vears since Coyle reported 
3 cases of small carbuncles success- 
fully treated with the roentgen ray, with 
early relief from pain, and with no break- 
ing down or discharge. 

Frick, four years later, condemned the 
roentgen ray in the treatment of carbuncles. 

Dunham in 1916 reported the successful 
treatment of 67 consecutive cases. He 
found relief from pain and improvement 
in the patients’ general condition within 


forty-eight hours after the treatment. In 
some there was little or no discharge; in 


others there was some breaking down and 
discharge; but in the majority the car- 
buncle took on the appearance of a single 
abscess which made thorough drainage, 
through a small opening, possible. Dunham 
concluded that nothing in all roentgen 
therapy gave such positive and uniformly 
perfect results as the treatment of a 
carbuncle. 

In 1917 Dr. Ross of Philadelphia 
reported a very extensive carbuncle of 
the face cured with the roentgen ray. 

From 1917 to 192 there seems to have 
been practically nothing in the literature 
in reference to this work. Lewis of New 
York, in an excellent article in “‘ Annals of 
Surgery,”” November, 1923, reported 16 
cases of carbuncle treated with the roent- 
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ial Meeting, Eastern Section, AMERICAN ROENTGEN Ray Society, Atlantic City, N 
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gen ray. Only 2 cases were operated 
He believes that the roentgen ray 
method of choice in the treatment 
condition. He could find only three 
ences in the literature to the use of 
tion in the treatment of carbuncles. 
A review of the literature shows 
many different methods of treatme: 
still being used. The leucodescent light 
painting with collodion, vaccines, 
ionization, various cleansing  lotior 
especially Dakin’s—crucial incision 
flap undermining, excision, and 
cauterization are still advocated. 
recent articles by reliable men, 
cases in which radical excision or cau 


r¢ 


+ 
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zation was followed by a long drawn out 


convalescence, with marked scarrin; 
deformity, at times even requiring pla 
work, seem to show that the value o 
roentgen ray in the treatment 
buncles and allied conditions is not 


+ 
Wl 4 


ally known. Neither in these articles nor, 


so far as we are aware, in any of the 
textbooks on surgery is the use of 
roentgen ray in the treatment of « 
cles mentioned. 

Since Dunham’s article in 1916 we hay 


n 


rbun 


nev 


treated a fairly large number of boils and 


small carbuncles; but during the past 
eighteen months we have treated g large, 


2A 
24 


Jan. 


The Roentgen Ray in the Tre 


<tensive, ulcerating, sloughing carbuncles. 
of these it was thought that the 
would be fatal. The carbuncle 
the where the mortality is 
ither high. patient, a man aged 
xty-three, 
VO weeks’ 
light watery discharge 
r eight in number, 


one 
itcome 

face 
This 
had 


duration. 


as On 


There Was only a 
The sinuses, six 
extended from the hair 
ne in the temporal area to the 
the jaw. The swelling and induration 
xtended from the left of the mid-line of 
tne scalp in the frontoparietal area down 
to the left clavicle; and from the nose to 
the ear. The left eye was practically closed. 
: lis temperature was 103.2°, and for several 
lays frequent hypodermics of morphin 
had been necessary for the control of pain. 
This man was so weak and appeared so ill 


ingie ot 


linically that we were afraid to give a 
heavy radiation over this entire area. 
One of the consulting surgeons, who had 


recently had a very painful carbuncle on 
his forearm treated with the roentgen 
ray, insisted that the treatment be given. 

About twelve hours after the treatment 
the pain was greatly relieved. Within 
twenty-four hours there was practically 
no pain; his general condition was defi- 
aide improv ed, and the lesion was softer. 
At this time and for two or three days 
there was a heavy purulent discharge 
he fifth day after the first treatment the 
patient was discharged from the hospital. 
There was practically no swelling, no in- 
duration small area 


except a very just 
above the clavicle; the sinuses were shal- 
low, clean, and beginning to heal. One 


week later a very small abscess just above 
the clavicle was opened, and an unevent- 
ful recovery followed. This patient was 
about as ill as any carbuncle case can be, 
and recover. We that radiation 
relieved his pain, started up a purulent 
discharge, and limited what was a rapidly 
extending serious lesion. We know that he 
recovered and that little sc 
occurred. 


believe 


very arring 

In all of our cases the pain was almost 
entirely relieved in from six to twenty-four 
hours. In 5 of the 9 severe carbuncles, the 
pathology changed rapidly, usually within 
two days, into a fairly large central abscess 
which drained freely for two or three days 


itment 


a very large carbuncle ol 
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and healing followed promptly. 
3 cases had lesions more or 
to the case reported in detail, b 
so large or serious. 

In the very large carbuncles where there 
was marked and 


edema, there were already numerous open 


The other 
less similar 
it were not 


swelling, induration, 


sinuses when the patients came under 
observation. There was rather marked 
sloughing, but only a slight watery dis- 
charge. Clinically these patients appeared 


ill and complained bitterly of the pain 
which could be relieved only by morphin. 
Even in these cases the pain was relieved 
by the roentgen treatment in from twelve 


to twenty-four hours. The discharge 
changed to the sero-purulent type, and 
within two days the clinical picture was 


entirely changed. The involved area 
rapidly became softer, smaller, and cleaner. 
The skin wrinkled over the area as if a 
large amount of material had _ been 
mechanically forced out of the tissues. 

In only 1 case was there any extension 
of the pathology following radiation. This 
carbuncle was located i in the parotid area 
and too small a dose of the ray was used 
on account of fear of a parotid reaction in 
an extensive surrounding infection. Since 
this experience we have disregarded the 
parotid in infections in this area. A larger 
dose four days later was followed by good 
results. 

In several cases of moderate sized car- 
buncles of the forearm, with red lines of 


lymphangitis extending nearly to the 
axilla, and severe pain throughout the 
entire arm, shoulder, and axilla, the pain 


was relieved and the red lines gone within 
eighteen to twenty-four hours following 
radiation. We have no explanation to offer 
for the early relief of pain and the ray'd 
disappearance of lines of lymphangitis 
extending some distance from re area 
treated, except the mechanical relief of 
tension in the tissues. This is probably 
brought about in several different ways. 
The increased discharge gives better drain- 
age with lessened tension in the inflamed 
areas. In carbuncles where there are 
several pus pockets, they are under differ- 
ent tensions and some are more painful 
than others. Coalescence into one large 


abscess naturally lessens this tension to 


+= 
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cases where the 
entirely relieved before there has been 
any softening or any discharge. The 
lymphangitis in several cases has also 
entirely disappeared before the occurrence 
of either of the above conditions. Of course 
the destruction of certain cellular elements 
in the inflamed area, particularly lympha- 
tic tissues, evidently occurs; but = nel 
must be something more than the mechani- 
cal effect that this would bring about. In 
some of the smaller carbuncles where the 
pain was quickly relieved, the lesion 
gradually disappeared without any break- 
ing down or discharge. 

It was noted that in the type of inflam- 
mation the action of the roentgen ray is 
yarticularly striking in which there is 
ymphangitis, and where the inflammation 
or cellulitis is almost of the erysipelas type. 
For this reason we believe that the roent- 
gen ray may be of value in erysipelas, and 
hope to make a later report on this after 
we have thoroughly tried it out. 

There was very little scarring in any 


however, 
pain is 


some extent. does 


explain many 


case, and we believe that the duration of 


the disease was invariably shortened. 
The following technique was used in 


practically all the cases as soon as the 
patient was seen: 
4 ma., 9 in. spark gap, 8 min. with 


9 mm. of aluminum; 9g in. distance; 
and half this dose was repeated about the 
fourth day if necessary. The area treated 
included at least 1 in. of healthy tissue 
around the lesion. Just as soon as any 
part of the indurated area showed any 
softening, a small incision was made. The 
discharging sinus or sinuses were dressed 
daily, but no chemicals or lotions of any 
kind were applied. 

Three localized areas of infection due to 
other conditions than carbuncles were 
treated, and responded about as did the 
carbuncles. 

There was 1 case of an extensive infec- 
tion of the subcutaneous tissues of the neck 
following a cut on the back of the neck 
made by a rough collar button. This case 
responded to treatment practically the 
same as did the carbuncles. 

Two stone bruises, one palmar abscess, 
and one ischio-rectal abscess gave excellent 


in the Treatment of Carbuncles and Other 


Infections 


results. The ischio-rectal case had tw 
years previously spent two weeks in 
hospital, waiting, suffering, and poulticin; 
before a similar abscess was draine 
surgically. This time he was seen two day 
after the pain started. He had a larg: 
hard, irregular, tender area to the left 
the anus and rectum. A prostatic chair w 
used in order to give a heavy treatme! 
directly into this area. Sixteen hours late: 
the abscess ruptured, and three days lat 
he returned to work. 

There was not a single failure in th 
group, and only one failure in the larg 


series of small carbuncles and boils. hh 
one patient, a boy about fourteen yea 
old, with multiple boils in the axilla, w: 


were unable to get a result. The condition 
was so extremely painful that the arn 
could not be gotten in a position to 
properly expose the area to the ray. 

One case of an acute subdeltoid bursitis 
was treated. No result was expected in this 
condition on account of the very different 
pathology. The treatment had absolutely 
no effect on the pain or course of the 
disease. 

We do not believe that every carbunck 
will respond as beautifully to roentgen-ray 
treatment as did the cases in this series, 
and of course this is too small a series of 
cases from which to draw any definite 
conclusions. However, the following 
servations appear to be warranted: 

(1) Every carbuncle should have roent- 
gen therapy as soon as the diagnosis is 
made. 

(2) When softening first occurs a smal! 
incision should be made. 

(3) The pain is greatly relieved in nearl\ 
all cases and entirely relieved in many. 

The infection is usually limited 
the duration of the disease shortened. 

(5) There is very little scarring follow- 
ing this method of treatment and no 
danger or pain associated with the radia- 
tion itself. 

(6) Other localized infections of the skin 
and subcutaneous tissues respond very 
similarly to the roentgen ray. 

(7) Areas of lymphangitis extending 
for some distance away from the localized 
lesion usually disappear a few hours after 
the treatment. 


ob- 


and 
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T is quite generally accepted that the 

best method known at present for deter- 
mining the dosage of roentgen rays at 
various depths in a biological subject is that 
of air-ionization measurements at these 
depths, either in the specimen itself or in 
a “phantom” of water or other suitable 
material. These measurements are usually 
made by means of a small closed ioniza- 
tion chamber made of substances containing 
only elements of low atomic weight. Such 
chambers are used in the iontoquant imeter 
of Kroenig and Friedrich,’ who studied 
their behavior under both filtered and 
unfiltered rays, and who state that they 
operate with a degree of consistency 
sufficient for biological purposes. 

The writer has constructed a small 
chamber of ambroid and bakelite for 
In experiments on the dosage of small 
animals with relatively soft rays, and has 
studied it by use of a method, and under 
conditions which, in his opinion, assure 
a reasonable degree of accuracy, and avoid 
some possible sources of error in the work 
referred to above. 

It is the purpose of this paper to describe 
the method and apparatus used; to call 
attention to some of the precautions which 
must be observed in experiments of this 
kind; and to present the results of the study 
of this particular chamber in some detail. 


and Friedri [he Prir 


use 


Kroenig 


qdiation, 


THEORY OF THE CHAMBER OF 


ELEMENTS 


LIGHT 


Because of the presence of scattered and 
secondary characteristic radiation, the 
tissue of the subject is, in general, traversed 
by rays in all directions. The completely 
closed chamber, as nearly as_ possible 
equally transparent in all directions, is, 
therefore, the only one which is feasible. 
In order that the chamber may function 
as nearly as possible independently of the 
hardness of the ray, it should be made of 
materials containing only elements of 
sufficiently low atomic weight to exhibit no 
characteristic phenomena over the range 
of wave-lengths to be encountered. 

The average intensity of radiation is, in 
general, less inside the chamber than out- 
side because of absorption of the walls. 
Although negligible for hard rays, this 
effect may be considerable for very soft 
rays, and it must be taken into account 
when the chamber is used to measure 
surface dosage. Since the chamber walls, 
being made of light substances, act much 
like the tissue of the subject or phantom 
in the matter of absorption, they may be 
considered either as part of the chamber 
or as a part of the tissue, when measure- 
ments are made within the volume of the 
tissue. It makes little difference in this 
case, therefore, whether or not the absorp- 
tion of the walls is taken into account, 


= 
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because the error will not be so great, in 
general, as that resulting from the 
uncertainty in effective position of the 
chamber. This uncertainty is minimized 
by making the chamber as small as 
practicable. 

The rate of ionization of the air in the 
chamber may not be the same as that of a 
similar portion of air surrounded only by 
air of great extent under the influence of 
the same radiation, because equilibrium 
may not exist between the air and the walls 
in the interchange of fast-moving electrons; 
and the discrepancy may be a function of 
wave-length. Although it is quite generally) 
believed, as a result of many experiments, 
that air and the light materials of which 
the walls consist behave much alike in the 
matters of electron-emission as a function 
of energy absorbed from the ray, and mass- 
absorption coefficient of the energy of 
fast-moving electrons, yet, even if we as- 
sume for the sake of argument an ideal case 
in which the chamber walls consist only of 
air of great density, solidified air perhaps, 
there would still remain (since the dimen- 
sions of the chamber are not large com- 
pared to the electron ranges) a very 
complex problem involving the density- 
distribution of the air, and the electron- 
ranges, which vary, of course, with hard- 
ness of the ray. 

A knowledge of the operating charac- 
teristics of the chamber must, therefore, 
be based on experimental calibration. 


THE EXPERIMENTAL CHAMBER 


Figure !1 shows the essential features of 


the chamber in longitudinal section. The 
central electrode, A, is a rod of bakelite 


D 
Fic. 1 
1.6 mm. in diameter, coated with india 


ink. It projects to a distance of 2.7 cm. from 
the end of the insulating cylinder of am- 
broid, B. which supports it. The tube, C, 
of bakelite coated inside with india ink, 
serves as the other electrode. It fits nicely 
over the insulator, B, and is held in place 


Measurement of 


Air-lonization 


by the insulated spring-brass wire, D 
through which it is connected to a batter 

This tube is 4.8 mm. in internal diameter, 
the cylindrical wall being about .25 mn 
thick, and it projects beyond the insulat 

to a distance of 2.86 cm., extreme 
measurement. The chamber contains 


.450 c.c. of air. The ambroid piece, B, 
mounted in a grounded brass tube, E, 
56 cm. long, filled with paraffin throug 


from the cen- 
It was found by experiment 


which runs the fine wire, F, 
tral electrode. 
that 100 volts suflice to 
current in this chamber 

intense radiation available. 


saturate the 
with the most 


THE STANDARD CHAMBER 


The construction of the © star 
chamber is shown in Figure 2. It is a 


tangular brass box, 15 cm. long, 10 cm. 
high, and of width variable between 3.2 

| 

Fic. 2 

and 7.0 cm. Inside this box, close to sideé 
A, and parallel to it, three insulated 


rectangular flat-plate electrodes, B, C and 
D, are so held that their exposed surfaces 
lie in the same plane, and that the middle 
one, C, 2.54 cm. in width, is separated 
from each of the others by a distance of 
.0o6 cm. The chamber may be attached to 
the measuring apparatus by means of 
extension E. In use, the box is maint: Lined 
at high potential by a battery, the middle 
plate is connected to the electrometer, 
the other plates are put to earth. 
With a chamber of this type, it is pos- 
sible to make ionization measurements 
free from error; the proper conditions of 
its use must be carefully observed however. 
The roentgen-ray beam which 
through the chamber must be restricted 
to a reasonable degree of parallelism by the 
use of at least two stops, one near the tube, 
and the other close to the chamber, 


and 


passes 


gen- 
erally smaller than the first and with 
aperture of accurately determined cross- 


‘| he Ve is 


ection. These stops must be so arranged 
that the beam traverses the hamber 
ixially, and at a distance from the 


electrodes and other parts such that no 


fast-moving electrons emitted the 
onized air can reach them. ‘| h stance 
depends upon the hardness of the ray. The 
chamber: must be protected, of course, 
from all stray radiation, and beam, 
ifter traversing the chamber, must be 


allowed to continue freely to a considerable 
distance, lest part of it be returned to the 
chamber by scattering. It must be 
strated, further, that the potentia 
the chamber is sufficient to give 
and that that part of the electric 
within the chamber which has to di 
the middle electrode, iS 
the allowable limit of error. 
The volume of air upon which 


aemon- 
| used on 
saturation, 
field 
with 
paralle within 


1OniZa- 


tion measurements are made with this 
chamber is equivalent to a cylinder of 


length equal to the width of the middle 
electrode plus one-half of the widths of 
the spaces between it and the two neigh- 
boring electrodes, and of cross-section 
equal to the product of the area of the 
standard aperture and the square of the 
ratio of the distances of the target from 
the middle of the chamber and the stand- 
ard aperture respectively. It is not essential 
that the distance from the target to the 
middle of the chamber be determined 
accurately, so long as the value used in 
this ratio is taken as the effective target 
distance in comparison experiments. A 
slight error in this distance means merely 
a corresponding error in the amount of 
air through which the ray must 
in which the soft rays may be 
appreciably. 


pass and 
ibsorbed 


THE ELECTROMETER AND ACCESSORY 
\PPARATUS 

The measuring unit, consisting of a 

specially designed electrometer of the 


Bumsted type, two standard condensers, 
and the necessary contact key S. IS attached 
to one end of a lead-lined steel tube, 1450 
cm. long, which is carried in a horizontal 
position on a very heavy clamp-stand. 
To the other end of the steel tube may be 
attached either the standard chamber, 
or a unit consisting of two mechanical 
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joints at right angles to each other, to 
which the tube E (Fig. 1), carrying the 
experimental chamber may be attached. 
Electrical connection of. the chambers 
with electrometer iS established 
through the mechanical joints and thesteel 
tube by means of amber-insulated wires. 
This arrangement serves nicely for adjust- 
ing the chambers to the desired positions, 
and it avoids the troubles with tnsulation 
losses which are encountered when flexible 
conductors are used. Insulation losses are 
further eliminated by using the compen- 
sation method with condenser and poten- 
tiometer for the measurements, so that 
the insulated system is kept at all times 
at zero potential. 


THE SOURCE OF RAYS 


The rays are produced in a standard 
Coolidge tube with tungsten target, operat- 
ing on transformer current rectified by 
kenetrons, and governed by a somewhat 
modified Victor-Kearsley stabilizer.1 When 
in operation, the stabilizer-adjustment and 
the field of the primary current generator 
are constantly under the control of an 
assistant. The constancy of operation of 
the plant under all conditions has been 
checked up by many hundreds of ioniza-. 
tion determinations with the standard 
chamber over a period of a year. During 
this time, various parts of the plant—the 
tube, the kenetrons, and the stabilizer; as 
well as the electrometer, chamber, and 
standard condensers have been newly 
adjusted. It has been found that the whole 
outfit can be relied upon to reproduce 
rays at peak voltages between 20,000 and 
95,000 with an error not exceeding 2 per 
cent. The importance of this will become 
clear when the method of the present 
experiments is considered. 

[HE GENERAL ARRANGEMENT OF 

EXPERIMENTS 


THE 


Figure 3 shows, in horizontal section, 
the arrangement for using the standard 
chamber. The roentgen-ray tube is enclosed 
in a lead-lined box in one side of which is 
an aperture cov ered by a slide w hich carries 
1 The operation of th riefly d ed by the writer 
nt 1 The Eff h € citance on the 

Efficiency of X-ray Apparatus in w er Current is 
Suppressed by Kenetror r in h S Phys. Rev., 21, 
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the filters, and the first lead stop, A, which 
is about 34 cm. from the target. Stops with 
various apertures were used as described 
later. The standard chamber, B, the 
middle of which is one meter from the 
target, is protected by a lead-lined box, C, 
in the front of which is an aperture covered 
by a slide for carrying the second stop, D, 
which is 90 cm. from the target. This 
second stop, for use with the standard 
chamber, has a circular aperture, the area 
of which is .102 sq. cm. 

When the standard chamber is removed, 
the experimental chamber may be put in 
its place at the same target distance. In 
this case, the second stop, D, described 
above, is replaced by another stop with 


Fic. 3. 


rectangular aperture 2.5 cm. X 7.5 cm.; 
sufficiently large to expose the whole 
chamber and a considerable field around 
it, but not so large as to allow any rays to 
fall upon the inner surface of the box, C. 
Except when otherwise stated, the experi- 
mental chamber is so oriented that rays 
traverse it in a direction perpendicular to its 
axis. In the experiments on the effect of 
varying the weal of incidence of the rays, 
described later, the experimental chamber 
is used without the box, C. 


EXPERIMENTS WITH THE 


CHAMBER 


STANDARD 


Each aluminium filter used in the experi- 
ments described in this paper was selected 
carefully on the basis of its uniformity over 
the region exposed by the aperture in the 
first stop, A (Fig. 3), as demonstrated by 
the constancy of ionization measure- 
ments when various parts of this region 
of the filter were anel with a special stop 
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of small aperture. Each filter-combinatio: 
is made up always of the same sheets 
similarly he with respect to the aper- 
ture. It was found that, in general, filters 
cut from neighboring parts of the sam« 
sheet vary considerably in_ effectiv: 
thickness. 

The parallelism of the electric field over 
the region of the middle electrode of th 
standard chamber was demonstrated by 
the constancy of the ionization current 
when a narrow beam of very soft ray 
traversed different parts of this field. The 
ray, produced at 20 kv., was filtered to 
reduce the intensity to a point wher 
there could be no question of saturation 
of the current, and the path of the ray was 
varied, relatively to the chamber, from the 
middle of the chamber (opened up to its 
greatest width of 7 cm.) to within .5 cm. of 
the electrodes, by moving the chamber in 
a direction perpendicular to ray. No 
discrepancies greater than the assumed 
experimental error were found and the 
slight differences were not systematic. 

The minimum safe distance between a 
beam of hard rays and the walls of the 
standard chamber was determined by an 
experiment similar to the one just described 
except that 95-kv. rays filtered through 5 
mm. of aluminium were used. The ioniza- 
tion current remained constant for all 
distances of the extreme edge of the beam 
from the electrodes exceeding 1.2 cm. When 
the distance was decreased to .6 cm., the 
current decreased by about 8 per cent. 
Subsequent experiments were made with 
a clearance of at least 1.5 cm. for all rays. 

The saturation of ionization currents in 
the standard chamber by the available 
difference of potential of 600 volts was 
demonstrated by the constancy of the 
current, when 300 and 600 volts were used 
alternately, with rays many times as 
intense as those to be used subsequently. 

The influence of the size of the first 
aperture, A (Fig. 3), was studied care- 
fully. Although most of the rays issue from 
the focal spot of the target, a considerabk 
portion may come from other parts of the 
target, from the glass, and from the lead 


The chamber described by Kroenig and Friedric! 

provided a clearance of .6 cm. of each side. This suggest 

1 f an error as great as 16 per cent in the measuret 
h no corresponding error in the case of soft 
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ining of the box which surrounds the 
tube. The intensity of radiation at an 
external point should depend, therefore, 
somewhat on the size of the first al perture, 
ind also, to a less extent, on the deg 
alignment of the focal spot, the aperture, 


and the external point, particularly if the 
iperture 1s small. For any given adyjust- 
ment of the aperture, this alignme nt may 


be appreciably different for two external 
points as far apart as the length of the 
experimental chamber. Four apertures 


were investigated—the first, circular, 1.25 


cm. in diameter; the others 2.5 cm. wide, 
and 2.5 cm., 5 cm., and 7.5 cm. long 
respectively. In the first test, each of these 


apertures was aligned centrally with the 
beam of roentgen ray entering the chamber. 
With 95 kv. rays, a regular increase of 4 
per cent was observed in the ionization 
current corresponding to each increment of 
aperture. The change was 
less for soft rays. In the second test, the 
effect of eccentric alignment of each 
aperture was studied, the amount of dis- 
placement depending on the geometrical 
relation of the length of the experimental 
chamber and the target distances of the 
chamber and the stop. The effect of eccen- 
tricity was considerable, but the mean value 


considerably 


of the ionization currents when the dis- 
placements were in opposite directions 
was found to coincide closely with that 
corresponding to a central position of the 


aperture only in the ¢ ase of the two largest 
apertures. Accordingly, the 


apertu ire 2. 5 
cm. wide and 5 cm. long 


was used with both 
chambers in subsequent experiments 


COMPARISON O} 
CHAMBER 


THE 
THI 
CHAMBER 


EXPERIMENTAL 


WITH STANDARD 


The measurements which serve as a 
basis of comparison of the two chambers 
were taken successively rather than simul- 
taneously; the experiment differing in this 
respect from that of Kroenig and Fried- 
rich. If readings are taken simultaneously, 
one avoids, ot course, the errors caused by 
inconstancy in the production of rays, but 
it was decided on the 


basis of tests 
Aroenig a Fr a af 
liameter with the standa 1e ape 1 
experir ental hamber 1t 


ther given 
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described above that errors from this 
source were more improbable and more 
easily discoverable than those which might 
arise from the use of two beams consider- 
ably different in direction, with individual 
apertures, and filters. 

The results of comparing the chambers 
with various rays are shown in Table I. 
The quality of the ray is indicated by the 
peak voltage, shown in column 2, and by 
the number of millimeters of aluminium 
filter, shown in column 3. Column 4 shows 
the mean values of the ratios of ionization 
currents measured with the experimental 
chamber to those measured with the 
standard chamber. Column 1 contains the 
number of separate ratio determinations 
from which the mean values were com- 
puted. These determinations were made 
on different days and with different adjust- 
ments of many parts of the apparatus. 
Most of the individual values are within 
1 per cent of the mean value. In no case 
does the difference exceéd 


per cent. 
| 

I 2 3 4 
> 1.0! 
4 05 
4 05 3 1.0! 

50 4 1.00 
4 50 3 I.o1 
2 I.or 
3 70 3 1.00 
4 60 2 98 
4 60 2 99 
4 60 1.0! 
3 50 2 Q9 
4 40 2 99 
5 40 I 
6 40 ) 1.00 
6 35 1.02 
15 30 1.02 
3 30 Oo 1.01 
25 1.00 
4 20 1.00 
5 20 1,0! 


The various numbers in column 
differ from their mean value, by not 
more than 2 per cent. The Vari: ations may 
result from experimental error, since they 
are small and not systematic. It should be 
noted, however, that the constancy of 
these values for the unfiltered rays at 20, 
25, 30, and 35 kv. is accidental, since 
these very soft rays are absorbed to a 
considerable extent in the walls and central 
electrode of the experimental chamber. 
On the basis of some experiments on the 
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absorption of these rays by a thin sheet 
of bakelite, it is estimated that the reduc- 
tion of intensity within the chamber from 
this cause should amount to 8 or 10 per 
cent. It must be assumed, therefore, that 
the ratio of the ionization current to the 
energy absorbed by the air in the chamber 
is greater for soft rays than for hard rays, 
and that in the case of this particular 
chamber the difference is compensated 
by absorption in the walls. 

In these experiments, the standard- 
chamber measurements are made on .327 
c.c. of air. The ratio of the volume of air 
in the experimental chamber to this volume 
is 1.38. A comparison of the mean value, 
1.00, of the ratios in column 4 with this 
ratio, 1.38, shows that the ionization of the 
air in the experimental chamber is about 
28 per cent less than it would be if the 
chamber walls were replaced by air of great 
extent. 

With hard rays, the diminution of in- 
tensity within the chamber by absorption 
in the walls is negligible, and geometrical 
considerations show that rays scattered by 
the walls would be more intense inside the 
chamber than those scattered by surround- 
ing air if the walls were replaced by air of 
great extent, and that they tend to aug- 
ment the discrepancy of 28 per cent 
mentioned above rather than to diminish 
it. It is indicated, therefore, that that 
part of the influence of the walls which 
may be attributed to a lack of equilibrium 
between the energies of electrons absorbed 
and emitted by the inner thin surface- 
layer of the chamber wall, amounts to at 
least 28 per cent for hard rays and, as 
shown above, to somewhat less for soft 
rays. 


THE EFFECT OF THE ANGLE OF INCIDENCE 
OF THE RAYS ON IONIZATION CURRENTS 
MEASURED WITH THE EXPERI- 
MENTAL CHAMBER 

The results of experiments on the effect 
of varying the angle of incidence are 
embodied in the curves of Figure 4, in 
which the radii vectores represent the rela- 
tive values of the currents at the 
various angles. The curves show that the 
chamber may be used without correction 
for direct radiation at an angle of inci- 


Measurement of 


Air-lonization 


considerabl\ 
They show also that measurements mad 
on scattered rays, which we may assun 
to be uniformly distributed in direction 
will be too low in value. By an approximat: 


dence differing irom 9go 


method of integration, the correcti 
factors were found to be 1.01 for the 93-ky 
rays, 1.02 for the 40-kv. rays, and 
for the 20-kv. ravs. Since the radiation 
tissue is mostly direct when soft rays ar 
used, it is obvious that for this kind 
work the factors may be neglected. 


‘ 
\ 
= 
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SUMMARY 


Within a limit of error of about 2 per 
cent, the particular chamber studied func- 
tions independently of wave-length, over 
the range employed, for angles of incidence 
of a direct ray within a considerable range 
in the neighborhood of go°. With prope: 
orientation, it should integrate ys and 
scattered radiation without appreciable 
error under the conditions encountered in 
dosage experiments. It is equivalent to 

326 c.c. of air, which is about 28 per cent 
less than the actual volume of its enclosed 
air. 

It is shown that the walls and other parts 
of chambers of this kind may have a 
considerable influence on the rate of ioni- 
zation of the enclosed air. That part of 
the influence which consists in a diminution 
of the intensity of radiation inside the 
chamber by absorption and scattering in 
the walls depends both on the nature and 
thickness of the walls and on wave-length. 
The constancy and magnitude of the total 
influence in the case of the chamber 
studied shows that that part of the influ- 
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ence which has to do with emission and 
ibsorption of electrons by the inner thin 
surface-layer of the chamber may be con- 
siderable and not independent Ol Wave- 
length. It is indicated that the variation 
with wave-length is of such amount and in 


such a Sicctinn that it may be 
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methods used require a WOrTKInNs¢ vledge 
ot physics and sood pathological and 
| 
clinical experience rder to | the 
known dangers t the patient. 
RADIATION SICKNESS 
It Is a comn n experience that patients 
become sick on the treatment tabie or 


immediately afterward. 
headache, and mi 


Nausea, 
ilaise are almost constant 


symptoms no matter what part of the body 
the 


IS radiated, SO iong as dose 


Occasionally there mav be a slight rise in 
temperature. The following reasons have 
been advanced as causative factors in 
this so-called dia tion SIC kness : 

1. Gases produced by hig tage 
roentgen ravs (ozone, nitric a¢ mes 

2. An electric field si rrou o the 
patient. 

3. Chemical changes whicl 1 be 
estimated. 

1. General influences on the body (body 
dose 

5. Radiation of certain olands Ol internal 
secretion. 

6. Nervous strain and psychic influences 


on the patient. 
Destruction of 
(Warren & Whipple 
There is no doubt that several of 
factors cooperate in 
kne 


Intestinal mucosa 
these 


causing radiation 
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sated approximately by absorption in a 
properly designed chamber. 

The necessity of experimental calibra- 
tion of a chamber to be used for dosage 
work is pointed out and the more important 


sources of error In comparison e xperiments 
are discussed. 


ROENTGEN- 


LATION AND INJURIES 


S., AND K. W. STENSTROM, PH.D 
f Maligr 1) 
1. Gases Produced by High Voltage. The 


different 
nauseate 


oases certainly 
ot remov ed 
ventilation 
ion for deep therapy), 
for the 


produced 

anybody if they are 

from the room, but with good 
a necessary condit 

not enough is | 

sickness. 
2. An 


elt LO 1ccount 


Electric Field Surrounding the 
Patient. Ifthe tube and aerial are shielded 
from the patient with grounded metal, he 
will not be im an electric field but neverthe- 
less the experience has been in various 
places where they are ying out the 
shielding and grounding of the patient, 
that radiation sickness 1s still prominent. 
not be the 
radiation sickness when a radium 
pack is used, but it is our experience that 
patients subjected to large radium packs 
will suffer from radiation sickness. 

3. Chained Changes Which Can Be Esti- 
mated. Work done by Dr. Carl Cori of 
this Institute, and others, shows that the 
nitrogen output is increased immediately 
after radiation. However the roentgen- 
ray sickness has been found not proportion- 
ate to this change 

4. General Influences on the Body. 
Changes in the cells must take place inside 
the body wherever rays are absorbed. It 
seems quite probable that this disturbance 
will affect the system. The sickness ought 
therefore to be approximately propor- 
tional to the “‘total body dose,” if other 
conditions are the same. By “body dose” 
we mean the total amount oe ‘ entgen-ray 
energy absorbed by the whol body. In 
calculating this dose we are using an arbi- 
trary unit designated “Ax” which has 


Carl 
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been defined and discussed in another 
paper.” The sickness can not be accurately 
graded, but a rough estimation can be 
made. We have treated about one thousand 
patients with penetrating roentgen rays 
(200 kv.) and are under the impression 
that this ratio between body dose and 
roentgen-ray sickness holds good. (See 
under 6.) 

Radiation of Certain Glands of In- 
ternal Secretion. The adrenals are very 
sensitive to radiation and several cases 
have been reported in the literature 
where death has been caused by radiation 
of these organs. Apparently a small dose 
over the adrenals will cause nausea and 
it is probable that they are sensitive enough 
to react against an appreciable amount of 
scattered rays. 

It is a common experience in radiation 
of the ovaries in the treatment of fibroid 
in which about 30 to 35 per cent of the 
erythema skindose is used inside the 
ovaries that these patients also suffer from 
some nausea and at times vomiting. It 
seems highly probable that this is due to 
the influence exerted on ovarian tissue. 
Some of the other glands of internal secre- 
tion as the thyroid may also have an influ- 
ence when exposed to radiation. 

Nervous Strain and Psychic Influ- 
ences on the Patient. The psychic and 
nervous influences play without doubt 
some part in the production of so-called 
radiation sickness, as it has been our ob- 
servation that certain individuals who are 
very nervous or high-strung are more 
sick than robust people. Apparently the 
maintaining of certain fixed positions over 
a long period of time, causing nervous 
strain, and the covering with lead rubber 
for protective purposes, gives them the 
sensation of restraint which is exaggerated 
by suggestion either verbally or by putting 
basins beside them and telling them if 
nauseated not to move but to use these 
basins. 

When we began treatment with pene- 
trating roentgen rays in 1921 we used a 
current of 200 kv., and 2 ma., since then 
we have slowly increased the current up 
to 8 ma. per tube. For certain cases we now 
use two or even three tubes simultaneously. 
The result of the reduced treatment time 


also 


is that very few patients become sick on 
the treatment table, and the length of 
sickness after treatment is markedly 
reduced.* This is especially noted if 
previous to radiation the patient has had 
active elimination, emptying the 
tract, and has partaken freely of fluids a 
alkaline drinks. It is customary after the 
radiation of these patients to give them 
1,000 ¢c.c. normal salt solution or bicarbon- 
ate 2 of soda 2 per cent, per rectum. 

. Destruction of Intestinal Mucosa. 
Warren and Whipple?‘ claim that roentgen- 
ray sickness is due mainly to the destruc- 
tion of intestinal mucosa. At the same time 
they state that such destruction takes 
place only if the intestines are in the 
roentgen-ray field. Scattered rays from 
other parts of the body have no such effect. 
Then it is evident that the destruction of 
intestinal mucosa can not be the explana- 
tion of roentgen-ray sickness when for 
instance breasts are radiated. Still 
roentgen-ray sickness is Just as commot! 
in such cases (contrary to the experience of 
Warren and Whipple in raving dogs’ 

chests with standard doses of roentge 
ray) 


MODERN ROENTGEN-RAY DOSAGE 


In the literature there are numerous 
case reports of injuries to intestines by 
hard radiation. This is not to be wondered 
at for it is essential in deep therapy work 
to calibrate machines and to use radiation 
charts deduced from this standardization 
and to figure out what percentage of an 
erythema dose is produced in different 
parts of the body, a thing which has been 
sadly neglected. Much experimentation 
has been done, especially in Germany, to 
show how much of a roentgen-ray dose the 
different organs will stand. It is evident 
that the dose in a certain organ should be 
kept below the dose which will cause 
destruction. It has been stated by several 
writers that intestines will tolerate 130 
to 140 per cent of the skin erythema dose 
without showing any destructive changes, 
except in Peyer’s patches.® It may be that 


the cases ‘Soam and Whipple reter to did 
receive more than 130 per cent of the skin 
dose in some part of the intestines. As far 
as we can judge from the incomplete data, 
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the case of Rehfisch must have received 
an overdose; 700 ma. min., at 50 cm. dis- 
tance with 1 mm. Cu. and 200 kv. seems to 

high for an erythema skin dose. The 
radium dose of 2200 me. hrs. seems rather 
large and an addition of 1776 me. hrs. 
after nineteen days is undoubtedly too 
much in combination with roentgen rays. 
The field also is unusually large (20 cm. 


diameter If the diameter of the abdomen 
is about 20 cm., then we consider that go 


av 


per cent of an erythema skin dose given 
over one anterior and one posterio! field, 
each 20 20 cm. (60 to 80 cm. distance, 

mm. Cu., 200 kv.) plus 2000 me. hrs. of 


radium emanation filtered through 2 


mm. 
of brass would have been a satisfactory 
dose. The dogs receiving the human ery- 
thema dose over seven large fields on the 
ibdomen, as in certain experim¢ nts by 
Warren and Whipple, will certair aly receive 


+ 


oo much of a dose in the 


W ith one 


intestines. Even 


and a half erythema dose o1 


one 
tield they still will vet up to 140 pel cent 
in some parts ol the intestines. 

ROENTGEN-RAY IRRADIATION AND INJURIES 


With roentgen rays produced at 200 kv. 
it is easy to get a destructive dose into 
nr Re any part of the body without injur- 
ing the skin. Lymphocytes are very sensi- 


tive to radiation and ; 1 leucopenia can be 


produced with a fr: aera of a skin dose if 


It is given over a large field. About one- 
third of an erythema dose inside the 
ovaries is enough to sterilize. The adrenals 


are very sensitive Extreme care 
should be taken to avoid exposure of these 
glands. It is an important question whether 
the case reported by Rehfisch received 
considerable roentgen-ray dose in the 
adrenals or not, and the same question 
must be made concerning the dogs referred 
to. 

Even in the best clinics in the world 
under strict supervision of the routine in 
the carrying out of these treatments it is 
possible, through errors in technique, for 
instance, leaving out a filter or miscalcu- 
lating the time of exposure, to produce very 
severe injuries both externally and in- 
ternally. There has been little said in the 
literature in regard to the injuries caused 


organs. 
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indirectly in the treatment of cancer of the 
uterus which may be associated with 

latent gonococcus infection. There is no 
doubt that doses of roentgen ray, over 40 
per cent, may stir up a chronk salpingitis 
with the production of a pelvic peritonitis, 
and may even caus¢ death. Cases are 
known in which this occurred without any 
intrauterine manipulation for the insertion 
of radium, so that it 1s possible that this 
injury was the result of external radiation. 


COMPARISON BETWEEN 


HUMANS 


AND 


It is now a well-k now! 
of a number of anim: 
them, can stand several 
of roentgen rays that 
stand. This may be 
animal skin Is an 


1 fact that the skin 
s, probably most of 
| times the amount 
human skin can 

due to the fact that 


entirely different organ 
than human skin. Kok and Vorliinder 
define an erythema for mice thus—‘‘the 
hair should come out at a slight pull.” 


They find then that the erythema dose for 
mice is one and one-half to two times the 
human erythema dose. Dr. Gerty Cori 
of our Institute considers this dose an 
arbitrary one as “a slight pull” is scme- 
thing variable. She prefers to let the hair 
fall off spontaneously while the color of the 
skin does not change (4 ma., 95 kv., 

cm. ‘— 2.5 mm. Al. filter, 50 to 60 
min.). Then the depilatory dose for mice 
is a to about five to six times the 
human erythema dose. Warren and Whip- 
ple state that the erythema dose for dogs Is 
one and one-half times the erythema skin 
dose for man. It can not be assumed that 
the internal organs of man and different 
animals show the same relative sensitivity 
as the skin: for instance, the intestines 
of mice are five to six times less sensitive 
than that of man. We therefore propose 
that the dose given to the organs of 
animals should be measured in percentage 
of human erythema skin dose. in certain 
experiments Warren and Whipple gave the 
human erythema skin dose over seven large 
fields on the abdomen of dogs with ful- 
minating symptoms which led to the death 
of the animals in four days. We estimate 
that these dogs must have received two 
to three times the human erythema dose 
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inside the intestines, and the destruction 
they speak of is a natural sequence. 


CONCLUSIONS 


1. Experimental data obtained from 
animals which were subjected to roentgen- 
ray treatments without record of per- 
centage depth dose are of little value in 
radiation therapy. 

2. So-called radiation sickness is not 
explained on the basis of injury to intes- 
tinal epithelium alone. 

3. The amount of roentgen ray absorbed 
in the body can be used as a clinical guide 
in these sicknesses, unless certain glands 
are radiated. 

4. External radiation in large dosages 
may, and often does, stir up latent sal- 
pingitis. 

It is absolutely essential to work with 
standardized roentgen-ray machines and 
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roentgen-ray charts showing the distribu- 
tion of energy. 

6. From our experience with 1000 cases 
treated with high voltage roentgen ray, 
if these factors (as above) are adhered to, 
the unpleasant symptoms, with the excep- 
tion of headache, nausea and vomiting, 
are rare. 
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BY ROENTGEN RAY 


UF. 
BUFFALO, 


blips roentgen-ray treatment of ovarian 

cysts is mentioned very little in the 
literature. It may be because they are con- 
sidered purely surgical, or that they do not 
occur very frequently. However, one case 
of papillary Ovarian cyst in my experience 
seems interesting enough to report. 

Ewing gives a very comprehensive 
description of the varieties of ovarian 
cysts from a pathological and histological 
viewpoint. He classifies cysts as papillary 
adenomas, of either the serous or pseudo- 
mucinous type, with many mixed and 
transitional varieties. 

Lynch and Maxwell use Pfannenstiel’s 
classification, placing papillary cysts under 
the serous branch of cystadenomas, with 
cystadenomas as a type of epithelial new 
formation. They say these tumors are on 
the border line of malignancy and quote 
Pfannenstiel, who claims that 50 per cent 
of these cases are really malignant. All 
observers seem to agree ‘that they are of 
epithelial origin, that they are often 
malignant either from beginning or by 
implantation metastases and that they 
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do not metastasize through the blood 
lymph streams. 

Most of the few references to radiation 
treatment which I have found have been 
mentioned under the use of radium. In 
a summary of a report in the London 
Radium Institute, Mr. A. E. Hayward 
Pinch gives cysts in the class for which 
radium is useless and later mentions 
roentgen ray as preferable for some condi- 
tions, among them, cystic diseases of the 
ovary. The following is quoted from his 
report under the heading “cysts.” “With 
regard to cystic conditions in general, 
radium treatment is of little value, more 
especially if the cyst be large and tense. 
When favorably situated, however, 
removal of the contents of the cyst by 
incision or aspiration, followed by the 
introduction of radium into the cyst 


cavity, may be utilized to induce inflamma- 
tory adhesions of the cyst walls and so 
prevent its reappearance.” 

Dr. Stacy in discussing the treatment of 
non-malignant tumors of the pelvis gives 
ovarian tumors as a contraindication to 
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radium treatment. There was no explana- 


tion of this statement, and so ovarian 
cysts might or might not have been 
included. 

Dr. Scott says in a paper on hemor- 


rhages from the non-pregnant uterus in 
the absence of neoplasms, “‘ Certain ovarian 
conditions, such as lutein cysts, are com- 
monly associated with both bleeding and 
glandular hyperplasia of the endometrium. 
Finally, the condition can be cured by 
roentgen-ray or radium ther: apy and the 
action of these substances Is prim irily on 
the ovaries.” 

Most surgeons and gynecologists advise 
postoperative roentgen-ray treatment for 
malignant conditions of the ovaries. 

The case under 
referred by Dr. George T. 
operation, with the 


consideration was 
Moseley tel 
following An 
unmarried woman, twenty-five, no 
history of pelvic infection. The patient 
was first seen in May, 1921, by Dr. Mose- 
ley, when she had a tumor in the abdomen 
about the size of a grapefruit, which was 
diagnosed ovarian CVvst. Operation 
advised. Within a few weeks the tumor 
enlarged rapidly to midway between the 
umbilicus and the ensiform. Operation was 
then performed. A large cyst 
found. It 


aged 


Was 


with one 


compartment was apparently 
arose from the left ovarv but at the time 
of the oper: ition was a 


infiltration into the tube, broad ligam 
uterus and intestine. 
It was evidently a typical 
cyst, with escape of cells and development 
of papillae which were friable and markedly 
congested. The sac proper was emptied 
and removed but the base could not be 
removed. She referred for roentgen 
treatment six days after operation with a 


There was no 


Was 


aA 


hard mass in the abdomen extending well 


above the umbilicus, which increased tn 
size for a time. There was moderate 
anemia present. The condition was con- 


sidered rather hopeless as it had all the 


ian Cyst 
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signs of a- rapidly 
papillary cyst. 

Nothing more, surgic: lly, could be done, 
so the patient was given roentgen-ray 
treatments. The family and patient were 
told that radiotherapy would probably 
produce a permanent menopause but that 
it might help the condition. The patient 
was treated with 110,000 volts by sphere 
gap reading; 5 ma. 12 in. skin target dis- 
tance, 3 mm. Al. her, 10 min. exposure 
over each one of several covering 
lower abdomen from front, back and sides. 
The treatment was pushed during the first 
month after which she was given one series 
a month for nine months, and then every 
two months for two series. The mass‘in 
the abdomen grew softer at first and then 
gradually and progressively smaller until 
it entirely disappeared. The patient’s 
general condition improved until, at 
present, she seems perfectly well. A 
report from Dr. Moseley at the time of 
writing, February 17, 1923, the 
patient still symptoms and 
clinically well. 

Of course, there could be some questions 
raised but I believe the roentgen-ray 
treatment had a distinct beneficial effect 
on the condition. Whether it was malig- 
nant or not, It was inoperable, and disap- 
peared under roentgenotherapy. 


Norte. Apr. 8, 1924. The 
clinically well. 


progressing, malignant, 


areas 


shows 


free from 


patient is still 
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PARK P. BRENNEMAN, 
October 15, 1659 March 22, 1QO24 


Dr. Park P. Brenneman, for many vears 
a member of the American Roentgen Ray 
Society, died in his office in Lancaster, 
Pennsylvania, on Sunday, March 22, 1924, 
while seated at his desk talking with a 
patient. Dr. Brenneman had been afflicted 
with a cardiac lesion for several vears and 
had been in poorer health than usua! since 
his return from the recent Atlantic City 
meeting. He was, however, able to attend 
to his practice until the day of his death. 

Born at Strasburg, Pennsylvania, Oc- 
tober 15, 1859, Dr. Brenneman gained 
his preparatory education at the Millers- 
ville State Normal s< hool, and received 
his medical degree from the University of 
Pennsylvania in 1884. For nine years after 
his graduation he practiced his profession 
in Sidney, Australia. During this period he 
made a notable collection of animals and 
birds which is still attractively displaved 
in his office. After his return to America he Park P. BRENNEMAN, M.D 
engaged In general practice in Lancaster, ak 
but he became interested in roentgen rays president. Dr. Brenneman was 


a member 
soon after their discovery, and was the of Orient Lodge Number 110 F.A.M., New 
first physician to practice roentgenology South Wales, and_ of 
in Lancaster. societies and clubs. Naturally modest and 

At the time of his death he was roent- retiring, he was yet possessed of a person- 
genologist and electrotherapist to the ality at once so kindly and genial as to 
Lancaster General Hospitaland St. Joseph’s endear him to all who had the opportunity 
Hospital. He was a member of the Ameri- of knowing him. 


numerous local 


can Medical Association; he was_ for He was married in 1908 to Mildred 
twenty years secretary of the Lancaster Eckert Sutton, who survives him. 
County Medical Society and later its D. R. Bowen. 
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THE STATUS OF RADIATION 
THERAPY IN CANCER OF 
THE TONGUE AND FAUCES 


It is unfortunate for mankind that the 
medical profession exhibits one of its 
greatest weaknesses in its inability to 
establish a certain and permanent cure for 
cancer. Early recognition and immediate 
complete er: adication by surgery or other- 
wise are our only hopes at present. Com- 
plete removal is never certain in the 
dangerous localities. Some progress has 
been made toward early recognition by 
propaganda among the laity and by 
medical training, but no one knows better 
than the radiologist, who sees most of the 
advanced cases, that there is much work 
yet to be done in the teaching of both 
groups. The neglect of a sore in the mouth 
that has refused to heal quickly, rectal 
bleeding ascribed to hemorrhoids without 
a digit: I examination higher up and failure 
to search for the cause of intermenstrual 
bleeding toward the menopause or recur- 
rence of bleeding afterwards still cause a 
host of patients to be brought to us with 
well-advanced cancer. 

As radiologists we all realize our con- 
scientious duty to care for many hopeless 
wrecks to the best of our individual abilities 
with the resources at our command, but 
we yearn for a better education of laity 
and profession toward a general early 
recognition of malignancy. We have become 
generally cognizant of the fact that the 
more often cancer, in many localities, is 
discovered at a distinctly operable st: ge, 
the more certain are the non-surgical 
measures of radiation and electrodesic- 
cation to succeed. In many instances, such 
as cancer of the cervix uteri, mouth and 
tongue, radiation methods, properl) 
employed, are just as efficacious in early 
cases as surgery. If we are correct in 
assuming this from reliable statistics, it 
seems no more than just that we should 
claim some share of certainties along with 
the distressing palliative or hopeless cases 
that are to a certain extent thrust upon us. 

Surgery alone in cancer of the tongue and 
tonsil cannot be regarded as a very great 
success except in very early cases and in 
the hands of a few. The non-surgical meas- 
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ures of radiation and _ electrodesiccation 
seem to be better adapted to dealing with 
these lesions, and probably the majority 
of early cases go to the radiologist along 
with the more advanced ones, at least in 
certain geographic localities. In both the 
tongue and tonsil radium is our 
important therapeutic agent 
its peculiar adaptability to 
methods of application. 
lation is likely to be necessary as an 
adjunct in many instances, and as cervica 
metastases are inevitable usually 
early, the roentgen ray is indispensable. 

Carcinoma of the tonsil yields surpris- 
ingly good results and the prognosis is fat 
better than in the neighboring structure, 
the tongue. The anterior pillar forms 
peculiar dividing line between hopeful and 
hopeless lesions of equal size. Surfac 
applications to the tonsillar region are best 
made by means of a modified tonsil clamp 
holder or similar device, and implantation 
of element or emanation needles or 
emanation tubes are very frequent 
required in addition. Electrodesiccatio1 
may also be indicated in some instances, 
but in the use of this and implantations, 
the classic anatomic danger must not be 
overlooked. Even the cervical gland metas- 
tases from tonsillar carcinoma respond, as 
a rule, more favorably to external radiation 
than do those from the tongue, although 
the pathological appearance in the cancer 
cells may differ little or not at all. 

In cancer of the tongue the prognosis 
depends upon the exact location as we 
as the extent and duration. The less 
frequent lesions on the tip yield the best 
ultimate results, and in the absence of 
metastasis, our non-surgical measures aré 
probably no better than complete wide 
surgical removal, except possibly in the 
conservation of tissue. 

Success tn the treatment of lesions on th« 
side of the tongue, the usual location, will 
depend largely upon the extent and dura- 
tion of the growth and the thoroughness 
of treatment. Metastasis usually 
early, and implies difficulty in rendering 
all involved structures accessible to 
quate treatment. Except in comparativel) 
early lesions without cervical metastasis 
these cases are usually regarded as unfavor- 
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able ones for surgery and we find non- 
surgical procedures displacing surgery 


generally in proportion to the extent of 
the growth. It can be conservatively stated 


as a fact, however, that radiation and 
electrodesiccation o1ve better results, the 
earlier and the less extensive the lesion, 


and probably equal those of surgery at any 
period. Many radium therapists prefer 
to make a prelimin: iry surface applic ation 
of radium over and around the involved 
area In and in superficial early 
lesions this may suflice. In most instanc es. 
however, implantations by needles or bare 
emanation tubes are required in addition. 
We must recognize the fact that this 
cedure implies a certain amount of su! 
trauma which may or may not tend to 
promote metastasis. Some radium 
that a preliminary S 
applic: ition oflers some protective inf 
against this; which ts, 
question. One should 
possibility ot 
infiltration 


a I] Cases, 


pre = 


YICal 


thera- 
pists believe irface 
luence 
however, open to 
consider the 
cell emboli by 
There is ground for 
discussion as to the relative merits of bare 
tubes and needles. The former are certain 


to create definite 


also 
dislodging 
anesthesia. 


necrosis, which may probably be dis- 
regarded W hen the implants are made 
entirely in malignant tissue which Is 


but to be entirely 
seeds must be 


expected to slough away, 
effectual, some of the 
implanted in more ot 
order to catch the 


less normal tissue In 


outlying malignant 
cells. The resulting necrotic areas in 
normal tissues promote dense localized 
cicatrices with rather poor vitality, which 
do not offer much resistance against recur- 
rences. Moreover, this dense scar tissue 


frequently causes pain afterwards. Needles, 
on the other hand, may not give so even a 
distribution of radiation, and, from 
the greater difliculties of manipulation, 
their introduction probably produces more 
trauma. 

Electrodesiccation plays a very 
tant part in the treatment of a 
number of these cases. There ts at present 
considerable difference of opinion as to the 
best time for its employment. It may take 
the place of surface radiation; it may pre- 
cede or immediately follow implantation 
or It may be done at or near the height of 


aside 


large 


though small areas of 
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the reaction, at which time it tends mater- 
ially to lessen the discomfort from the 
reaction. If biological studies are of any 
service to us, the combined effect of the 
heat plus that of radiation upon cells 
not directly and completely destroyed by 
either alone is ideal, andthe two procedures 
should be timed to derive this benefit to 
best advantage. 

There is good reason for believing that 
severe radium reactions may, in certain 
instances, tend to promote metastases. 
The intense inflammatory reactions may 
widen up lymphatic channels, and malig- 
nant cells which have not received a lethal 
dose may have easier paths through which 
to spread before the time when the secon- 
dary fibrosing effect of the radiation or the 
closing of lymph channels block them off. 
This undoubtedly has occurred, and early 
electrodesiccation may tend to prevent it. 

There is always the chance of 


severe 
secondary hemorrhage following extensive 
electrodesiccation, especially when the 


slough comes away. Ligation is not always 
sure to prevent this. Moreover, ligation in 
the presence of metastatic neck glands 
without an accompanying complete block 
dissection is often a very bad surgical 
procedure. 

The careful removal of sections of tissue 
for biopsy is to be encouraged, provided 
it can be done with safety. Preliminary 
radiation does not destroy the identity of 


cancer cells, and may offer a protection 
against metastasIs. 
All of these possible variations In 


technique deserve the most careful con- 
sideration, and the biologist and patholo- 
gist should be urged to assist us in deter- 
mining the very best sequences of pro- 
cedures which will be for the best sood of 
our patients. 

When cancer occurs in the tongue back 
of the anterior faucial pillar it becomes a 
far more serious problem, especially if it is 
extensive. The nearer it approaches the 
epiglottis the more grave is the prognosis, 
mainly because of the added difficulties of 
attacking the lesion throughout its entire 
extent. 

The treatment of possible or evident 
metastatic cervical lymphadenoma 
equally as important as that of the primary 
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lesion. It is almost the consensus of opinion 
that palpable neck glands should be treated 
thoroughly by roentgen rays or by gamma 
radiation. If they do not respond, two 
courses are open: thorough block dissection, 
provided the case is still operable, or the 
implantation of radium needles or bare 
tubes. Implantation of bare tubes is 
certain to promote the formation of very 
much devitalized cicatricial tissue which is 


easily and rapidly infiltrated by any 
recurrence. 
Following radiation and_ electrodesic- 


cation of mouth cases, 
adjunct treatment is most important, 
though sometimes neglected. Bad teeth 
should be removed or otherwise adequately 
cared for, mouth cleanliness should receive 
the most careful attention and sloughs 
should be cut away as rapidly as is safe. 
The feeding of the patient is most impor- 
tant. There is no time when food of proper 
caloric value is more needed, and mouth 
feeding is exceedingly difficult in cases of 
extensive tongue or tonsil cancer. The duo- 
denal tube may be necessary in some 
instances, and there may be cases in which 
a prolonged and exceedingly painful con- 
valescence will indicate a_ preliminary 
gcastrostomy. 


the secondary or 
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An ex-president of The American Roent- 
gen Ray Society recently spoke before 
several hundred New York oe dn on 
“Acute and Chronic Intestinal Obstruc- 
tion.”” He made the point clear that the 
roentgen ray offers a very definite accessory 
to other means of diagnosis and that it is 
especially valuable tn localizing abdominal 
lesions. He also emphasized the point that 
no operation should be performed without 
first making a roentgen examination for 
purposes of definite localization. These 
points were modestly submitted and in no 
sense was the lecturer’s stand to be inter- 
preted as making a special plea for the 
roentgen method to the detriment or 
exclusion of other means of diagnosis. He 
was particularly clear and fair in his atti- 
tude, and it seemed to most hearers that 
he had emphasized in the strongest pos- 
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sible manner that the value of the roentgen 
ray for diagnosis exists In its use In con- 
junction with all other known means. 
When the time came for discussion, a 
prominent surgeon took the floor and 
began with the statement that he belonged 
to “the old-fashioned school of surgeons” 
and that he could make a complete diag- 
nosis by the old methods. He stated bluntly 
that the roentgen ray was neither desir- 
able nor to be relied upon, though he gave 
the lecturer full credit for his sincerity and 
praised what he called his “unusual ability 
in diagnosing from the x-ray.’”” He main- 
tained firmly, however, his own attitude 
regarding the position of the roentgen ray 
and used the argument that operations were 
often unnecessarily delayed by a roentgen 
examination to the detriment of the patient 
Here would seem to be well illustrated 
one of the fundamental difficulties between 
the roentgenologist of today and his fellow 
practitioners. Unfortunately, roentgenolo- 
gists cannot be considered entirely blame- 
less in the matter. Too many specialists 
are apt to claim perfection for their own 
speciality to the exclusion of everything 


else. This attitude is out of keeping with 
the stand taken by leading roentgenolo- 


gists and creates dissatisfaction on the part 
of the medical profession at large, not only 
with roentgenologists but with roentgen- 
ology. Our specialty is one of the youngest 
departments of the science and art of 
medicine and would seem to have reached 
the stage already passed by other branches 
where it needs to be saved from its friends. 

There was a time, not so many years ago, 
when the roentgenologist was of necessit\ 
a propagandist. It ts the fate of youth to 
be on the defensive, and it is no reflection 
on our specialty that physicians insisted 
upon “being shown” instead of blindly 
accepting our word. We have now, how- 
ever, at our command the results of more 
than twenty-five years’ experience and an 
accumulated mass of scientific data that 
places roentgenology upon a foundation so 
secure that the voice of the propagandist is 
no longer needed. The accomplishments of 
the past in our field speak for themselves. 
We have now reached a time when one of 
our chief needs is a sane evaluation of the 
data we have amassed. There is nothing at 


an 
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all to be gained by claiming infallibility 
for the roentgen ray, or by claiming that its 
use renders it advisable to discard other 
true and tried means of diagnosis and treat- 
ment. Rather is much harm to be done by 
such claims. We have a strong conviction 
that a liberal attitude toward our confreres 
in other lines of medical work and a 
servative estimate of the possibilities of 
our own method, together with a thorough 
knowledge of its limitations, are the safe 
starting points for the progress of roent- 
genology. 

The true scientific spirit is impersonal, 
and those who have it are willing to give 
credit wherever it is due, and to sacrifice 


their own convictions, however much it 
may hurt, in the interests of the truth. 
The valuable contributions of roent- 


genology to medical science will be much 
more readily accepted by physicians and 
surgeons if the roentgenologist adopts an 
attitude of tolerance tow: ard all who do not 
yet believe as he does. The only reliable 
and permanent cure for lack of confidence 
in roentgenology is that most conventional 
instrument of the twentieth century 
education. 


RADIUM THERAPY 


We wish to call to the attention of our 
readers the Radium Report of the 
Memorial Hospital, Second Series, IQ23. 
A review of this work will be published in 
an early issue of the Journal; however, its 
importance to radium therapists warrants 
a preliminary notice. The report consists 


of numerous articles by various members of 


the staff of the Memorial Hospital. The 
main object of the entire report is well 
summarized in the early paragraphs of the 

‘Paul B. 
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first article, as follows: “During the past 
four years, well-supported conclusions re- 

garding the method of choice for different 
and regarding safe and efficient 
dosage have been reached. In other words, 
standards for treatment have been estab- 
lished which are reliable and are possibly 
a close approach to the best. Moreover, a 
knowledge of what can be accomplished by 
radium in the various forms and stages of 
malignant growths has been acquired, so 
that a very accurate prognosis can now be 
given at the outset of treatment. This 
knowledge was not acquired sufficiently 
early for its Incorporation in the present 
publication in the form of records of appar- 
ently complete retrogressions. The period 
covered by this report, like that of the 
preceding one, has been a period of growth; 
an attempt to discover just what radium Is 
able to accomplish in the cure of cancer; a 
period of development of methods and dos- 
age; of determining what forms of cancer 
can be benefited by radium, and to what 
extent.” 

The extensive experience of the members 
of the staff of this hospital in the treatment 
of malignant disease and their painstaking 
interpretation of results warrant a careful 
study of every article in the report. There 
is nothing in the book, however, that will 
be read with greater interest and profit 
than the Mutter Lecture by James Ewing 
on “An Analysis of Radiation Therapy in 
Cancer.” This lecture presented 
eighteen months ago, and at that time some 
of its conclusions seemed rather radical; 
but experience since then has served to 
justify practically all of them. short 
quotation from this lecture is given on 
page 410. This is only one of many signifi- 
cant and illuminating statements found 
throughout the lecture. 
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Subscribers to THE AMERICAN JOURNAL OF ROENTGENOLOGY AND RADIUM THERAPY 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this column solicited promptly after the events to which they refer. 


AMERICAN RADIUM SOCIETY 
NINTH ANNUAL MEETING 


The Ninth Annual Meeting of the 
American Radium Society will be held at 
the Hotel Drake, Chicago, Illinois, on 
Monday and Tuesday, June 9g and 10, 
1924. This is immediately following the 
Radiological Society’s scientific sessions 
but preceding the meeting of the American 
Medical Association with Section on 
Radiology. 

The following is a preliminary program 
of the American Radium Society meeting 
which includes subjects of vital scientific 
interest to every member of the Society, 
and none should fail to attend. 

In addition to the Tuesday afternoon 
clinics conducted at the Mercy Hospital 
amphitheater, the Local Committee has 
been successful in completing the final 
arrangements for a most interesting Mon- 
day evening banquet at which addresses 
will be presented by Dr. James T. Case, 
President, Professor Regaud of Paris, Dr. 
Howard Kelly of Baltimore, and Dr. James 
Ewing of New York. The subject of 
Dr. Regaud’s address will be “Biologic 
Aspects of Radiotherapy”; the subject of 
Dr. Kelly’s address will be “That which is 
Assured in Radium Therapy”; Dr. Ewing 
will speak on “The Present Status of 
Radiotherapy.” 

Since all the scientific sessions will be 
held at the Hotel Drake it would be advis- 
able to make reservations for accommo- 
dations immediately. 

Members of the American Medical 
Association interested in radium therapy 
are cordially invited to attend both the 
scientific and clinical sessions. 


PRELIMINARY PROGRAM 


Scumipt, Dr. H., Philadelphia, Pa. 
“Indications for che Use of Radium and other Methods 
in the Treatment of Cancer.” 

ScHREINER, Dr. BERNARD F., Buffalo, N. Y. “ Results 
Obtained by Radiation Therapy at the New York 
State Institute for the Study of Malignant Disease.” 
New, Dr. Gorvon B., and Fic1, Dr. F. A., Roches- 
ter, Minn. “Treatment of Fibroma of the Naso- 
pharynx.” 
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Pancoast, Dr. Henry K., Philadelphia, Pa.** Som« 
Observations on the Treatment of Carcinoma 
Larynx.” 

Grier, Dr. G. W., Pittsburgh, Pa. “Treatment of 
Malignant Disease in the Mouth.” 

Simpson, Dr. AuGustus, Washington, D.C. “Radium 
in the Treatment of Tonsils.’’ 

Pomeroy, Dr. L. A., and Mirwarp, Dr. FRANK, 
Cleveland, Ohio. ‘‘The Use of Radium in the Treatment 
of the Female Urethra.” 

Younc, Dr. Hucu H., Baltimore, Md. “Survey of 
Results Obtained with Radium in Carcinoma of tl 
Prostate and Bladder.” 


of the 


SoiLanp, Dr. Apert, Los Angeles, Calif. “The 
Treatment of Inoperable Cancer of the Pelvis by 
Radium.” 

Benson, Dr. F. C. “Simple Enlargement of the 
Prostate.” 

SAMUEL, Dr. ErRNEst C., New Orleans, La. “Radiation 
in the Treatment of Carctnoma of the Uterus.” 


Faitita, Dr. G., New York City. “A Brief Ar 
of some Important Factors in the Biological Action of 
Radiation.”’ 

Crark, Dr. Wn. L., Morcan, Dr. J. Douctra nd 
Asnis, Dr. EuGene J., Philadelphia, Pa. ‘Object 
to the Use of Radtum Emanation in Bare Tubes, wit! 
Clinical and Histological Observations.”’ 

Ler, Dr. Burton J., New York City. “Technique 
and Results in the Treatment of Mammary Cancer by 
Radiation.” 

Demonstrations of clinical results and technique will 
be given at the Mercy Hospital amphitheater on Tues 
day afternoon by the following Fellows from Chicago 

Beck, Dr. Emit G. “Carcinoma of the Jaw and 
Cheek.” 

HANFOoRD, Dr. Cuas. W. “Carcinoma of the | 
ius.” 

KRETSCHMER, Dr. H. L. “Treatment of Car 
of Prostate with Radium.” 

Simpson, Dr. FRANK E. “Cancer of the Tongue.”’ 

Bunpy, Dr. Harry 
Uterus.” 

Scumitz, Dr 


iInoma 


E. “ Benitgn Hemorrhage of the 


Henry. “Carcinoma of the Bre 


JOINT MEETING 
The Western Section of The American 
Roentgen Ray Society will hold a joint 
meeting with the Pacific Coast X-Ray 
Society in Seattle and at Mt. Rainier, 
July 21-24, 1924. A detailed announcement 


of the meeting and program will be made 
in the next issue of the Journal. 


THE FIFTH ITALIAN CONGRESS 
OF MEDICAL RADIOLOGY 
ble Italian Society of Medical Radi- 

ology holds meetings of national scope 
every eighteen months. The organization 
of such a meeting is somewhat different 
from those of American societies and it 
may be well to give a few details. The 


has an honorary 
president, a president, a vice-president, and 


Congress, as it is called, 


a secretary separate and distinct fromthe 
corresponding officers of the society. With 
the exception of the honorary president, 
these officers are chosen from the leading 


radiologists of the city in which the congress 
is to be held, or its vicinity. There are, in 
addition, honorary committee and 

executive committee. The former is com- 


posed of prominent citizens of the locality, 
such as senators, representatives, bank 
presidents, newspaper directors, army offi- 
cers, professional men, etc. The executive 
committee is chosen from members of the 
society. 

The Fifth Congress was held in Palermo, 
October 18 to 21, 1923. The 
president was His Excellency 
Minister of National Economy, who hap- 
pens to be an eminent physicist, interested 
in radiology. The president was “ai G. 
Scaduto, the vice-president, Dr. G. 
and the secretary, Dr. S. ‘| he presi- 
dents of the honorary committee were the 
Mavor of Palermo and the Prefect of the 
Province. These details are clven simply 
to show the official recognition which medi- 


honorary 
Corbino, 


rnone, 
Dgrol. 


cal radiology receives in Italy. In this 
connection we may add that a reception 
was given to the members of the society 
and guests by the mayor at City Hall 


attende 
more than five hundred taking part in it, 
directly or indirectly. A few foreigners were 
also present. Among these was Dr. Heuser, 
of Buenos Aires, who had_ 
attended the Chicago meeting of 
American Roentgen Ray Society. 
About 150 papers were on the scientific 
program. Naturally most of these were not 
read, in spite of the fact that the meeting 
lasted four days. More than one-half of 
the papers were on roentgen-ray diagnosis, 
very few on radium therapy. There were 
several papers on the biological effects of 
radiation, and on technical developments. 
The society had asked a few lent 
members to prepare special reports on 
definite topics and a good deal of time was 
allowed for their presentation and discus- 


The congress was very well 


yusly 
the 


promi! 


sion. The titles were ‘ Pneumoradio- 
graphy,” by Dr. M. Gortan, of Trieste; 
‘Radiodiagnosis of the Urinary Tract,”’ 
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by Dr..G. Boidi Trotti of Turin; and 
“Roentgen Therapy of Cutaneous 
Diseases,” by Dr. A. Rossi, of Parma. 


The writer, being a physicist, cannot give 
a competent résumé of the medical papers. 
It seems, however, that as regards therapy, 
the general trend is towards the adminis- 
tration of divided doses, adjusted accord- 
ing to the requirements of the individual 
patient. The massive treatment idea, 
sponsored by the Erlangen school, seems 
to have fallen into disfavor. Incidentally 
it might be added that the same feeling 
exists In other parts of Europe, including 
Germany. The writer, however, did not 
visit Erlangen. 

It may be of interest to American radi- 
ologists to know that in Italy roentgen- 
rays are used, apparently with success, for 
the treatment of malaria in quinine-resis- 
tant patients. The enlarged spleen in such 
cases Is irradiated with fairly cad doses, 
as in America. The field of radiotherapy is 
constantly being extended, as shown by 
the titles of some of the papers on the 
program: “ Results of X-Ray Treatment of 
Lethargic Encephalitis,” by S. D’Arman; 
“Contribution to the Radiotherapy of 


Diseases of the Nervous System,” by V. 
Podesta; ‘Radiotherapy Tabes 
Dorsalis,” by S. D’Arman; “Irradiation 


of the Spleen in Tuberculosis according to 
Dr. Manoukline’s Method,” by M. Gortan; 
‘X-rays and Rabies (Considerations Rela- 
tive to One Clinical Case),” by M. Pidone; 

“Roentgen Rays in Ophthalmology, by 


G. Villasevaglios: “Contribution to the 


X-Ray Treatment of Neoplastic Tubercu- 
losis,” by S. Migliorino. 
[he discussions in general were very 


interesting. From these one got the impres- 
sion that Italian radiologists, as a rule, 
have a broad knowledge of the subject. 
Of particular interest was the discussion 
of Dr. Ghirlanducci’s method of “variable 
filtration” in combination with tono- 
phoresis for the treatment of certain types 
of cancer. Briefly the method is as follows: 
The tumor tissue ts infiltrated with metal- 
lic ions electrolytically and at the same time 
X-radiation is applied in ste ps with increas- 
ing filtration. The purpose of ionophoresis, 
to increase the 
radiation within the tumor. The advantage 


of course, Is 


464 


of the “variable filtration” is not so evi- 
dent. However, it is contended by the advo- 
cates of this method that larger total doses 
can be administered by starting with 
unfiltered rays and gradually increasing 
the filtration, than if a single filter is used. 
Another justification for ‘this practice Is 
based on the assumption that some cells 
in the tumor may react better to radiation 
of one wave length, while others may be 
more sensitive to rays of another wave 
length. Some of the reasons given do not 
appear strictly logical. In reality the sub- 
ject requires more careful experimentation 
before any definite conclusions may be 
reached. 

An important feature of the Congress 
was the large exhibit of roentgen-ray 
apparatus and accessories. All the Italian 
concerns were well represented. The most 
important German manufacturers had 
extensive exhibits. A Spanish concern had 
reserved large space, but most of the 
apparatus did not arrive in time. Only 
one American roentgen-ray apparatus was 
exhibited. 

On account of the high rate of exchange 
obtaining at present, Americans cannot 
meet European competition in this field. 
This is especially marked in the case of hot- 
cathode roentgen-ray tubes, which can 
be bought in Europe for a fraction of their 
cost here. However, at present European 
tubes have not the current carrying capac- 
ity of ours, but they will stand the same 
voltage. The usual milliamperage is 2.5, 
sometimes 4 as a Maximum. 

By visiting the exhibit one could form 


a very good idea of the present status of 


this art in Europe. In regard to deep 
therapy machines one could notice a trend 
towards the use of the closed-core, oil- 
immersed transformer, although machines 
with induction coils in air were present in 
considerable numbers. It is the impression 
of the writer that in general our machines 
are better, but some details have been 
worked out more fully in Europe. Con- 
siderable progress has been made in 
France and Italy as well as in Germany, 


in the problem of rectification by means of 


kenotrons. One machine shown tn Palermo 
made use of kenotrons but no condensers 
were provided. While this scheme gives 
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silent rectification with no moving parts, 
it suffers from the disadvantage that 
practically the whole voltage wave is 
utilized rather than the crest, resulting in 
unnecessary heating of the target. Con- 
densers, however, may be added to this 
outfit so that a steady current is supplied 


to the tube always at the maximum 
voltage. Such a machine, operating at 200 
kilovolts, is on the market in France. 


The writer saw one at the Physics Exhibit 
in the Grand Palais in Paris and was told 
that about twenty were either in actual 
oper: ition or in the process of installation 
in France. One had just been installed at 
the Radium Institute. If this type of 
machine proves reliable in practice it will 
undoubtedly supersede the rotating switch 
apparatus. 

In forming an opinion of representative 
men in radiology, personal conversations 
outside of the meeting room were of the 
greatest value. It may be said here that 
they show a very broad knowledge of the 
subject and a realization of its limitations, 
which, however, they do not permit to 
dampen their enthusiasm. The writer takes 
this opportunity to thank them for the 
kind reception accorded him at the Con- 
gress and in the different clinics he visited. 

G. 


New York City. 


THE LEONARD PRIZE 


RESEARCH 


FOR 


THe American Roentgen Ray Society 
will award $1000.00 to the author of the 
best piece of original research in the field 
of the roentgen ray, radium, or radio- 
activity. The competition is open to any- 
one living in the United States, or its 
possessions, in Canada, Mexico, Central 
or South America, Cuba or other islands of 
the Western Hemisphere. 

The field of research includes discovery, 
invention, improvement of method, or 
investigations to prove or disprove any 
theory or problem, whether old new, 
which has a direct bearing upon the use of 
roentgen rays, radium, or other radio- 
active substances. 

This competition is not open to any 
research involving a patent or copyright, 


and the submission of any research work 
for this prize carries with it the under- 


standing that the subject matter will 
main open to free use for the general good. 


re- 


The committee the right to 
withhold the award if tn its judgment no 
piece of research offered possesses suflicient 
merit. It also reserves the right to divide 
the award if two or more papers are judged 
to be of equal merit. A certificate of 
honorable mention will be given to the 
author of meritorious research which has 
been submitted, but which has not received 
the prize. 

Papers presented to the committee for 
consideration must be typewritten in the 
English language and submitted not later 
than May 1, 1925. They must be written on 
plain paper and enclosed in a plain envelope 
so that the identity of the contestant will 
not be known to the committee until after 
the award is made. A plain sealed envelope 
marked with the title of the paper and 
enclosing the contestant’s name must 
accompany the manuscript; and after the 
award has been made, this envelope will be 
opened and the identity of the winner 
revealed. 


reserves 


Papers, records, or material are received 
in this competition only with the under- 
standing and agreement that any work 
receiving award or honorable mention may 
be published in THe AMERICAN JOURNAI 
OF ROENTGENOLOGY AND RADIUM THERAPY 
at the discretion of the research committee. 
All expenses of publication will be borne 
by the Journal. Papers not published will 
be returned to the authors. 

The piece of original research receiving 
award must be presented before the 
American Roentgen Ray Society at its 
annual meeting in September, 1925. 

The prize is offered in an altruistic spirit 
for the promotion of useful research, with 
the approval of the National Research 
Council. It commemorates the name of a 


martyred member of the American 
Roentgen Ray Society, Dr. Charles 


Lester Leonard, who paid the supreme 
penalty for his pioneer research in the field 
of the roentgen ray. 
COMMITTEE 
George W. Grier, M.D., Chairman, 8088 


Jenkins Arcade, Pittsburgh, Pa. 
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. Comments on 


Roentgen-Ray Studies in Hydrocephalus 
Demonstration). P. M. Hickey 
Discussion to be opened by G. L. DAvENPorrt. 

A Raditogr iphic Study of the Infant’s Chest as Seen 
at Birth. W. Watter Wasson 
Discussion to be opened by Cuar es ¢ 

Radiogr iphic oc iliz itIOr 
Hirtz Compass: Prel 
Demonstration). L. R. SANTI 
Discussion to be opened by 

and Evarts A. GRAHAM. 


Che Importance of Careful 


Lantern 


. GRANDY. 
of Lung Abscess with the 

Report (Lantern 
ind E. P. LEHMAN 
Epwin S. BLAINE, 


Roe ntge n-Ray Investi- 


gations of Apical Chest Tumors (Lantern Demon- 

strations). HENRY K. PANcoast 

Discussion to be opel ed by WILLIAM A. Ey ANS. 
Some Observations on the Use of the Roentgen 

Rays in the Diagnosis of the Pericardium (Lan- 

tern Demonstration). GEORGE W. HoLmes 

Discussion to be opened by P. D. Wuirte. 


reatment of Gastric Ulcer as 
Roentgenography. 
Louis GrReEGoRY COLE. 
Discussion to be opened by BERTRAM W. Sippy. 
A Study of Thirty-One Cases of Complete Transpo- 
sition of the Viscera, with Remarks on Etiology 
Lantern Demonstration L. T. LEWatp. 
to 


by James T. Case. 


Results of Medical T 
Observed by Serial 


Discussion be opel 


FRIDAY, JUNE.13, Q A. M. 


. Studies on the Effect of Roentgen Ravs on Glandu- 


lar Activitv; The Effect on Gastric Secretion of 
Exposure of the Abdominal and Thoracic Areas 
in Roentgen Rays; A Note on Roentgen Cachexia 
Lantern Demonstration). 
A. C. Ivy and B. H. OrNpborF1 
Discussion to be ope ned by (CHARLES | . M ARTIN. 
The Reaction of Different Types of Abdominal 
Tumors to Radiation. A. U. DEsJARDIN. 
Discussion to be opened by GEorGE E. PFAHLER. 
End-Results Observed in ( of the 
Uterine Cervix with Radium and Roentgen-Ray 
Therapy (Lantern Demonstration). H.Scumrtz. 
Discussion to be opened by F. 
the Use of Radium Intra-Oral 
Cancer. ALBERT SOILAND. 
Discussion to be FRANK E. Simpson. 
Che Treatment of Hyperthyroidism by the Roent- 
gen Ray: Results in 125 
A. Groover, A. C. Curistieé and E. A. Merritt. 
Discussion to be opened y Ropert G. ALLISON. 
Relations of Roentgen-Ray Signs to Symptoms in 
Duodenal Ulcer. A. W. CRANE. 
Discussion to be opened by E. C. Ernst. 
[The Pathologic Basis for Irradiation of Tonsils. 
W. W. WartkINs. 
Discussion to be opened by Ropert A. ARENS. 


arcinomas 
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A COMPARISON OF 
WITH 


THE 
THE 


ORTHODIAGRAM* 


ELEQOROENTGENOGRAM 


PAUL C. HODGES, M.D. 
Department of Roentgenology, Peking Union Medical College 
PEKING, CHINA 


INTRODUCTION 


N the course of the extensive use 

roentgen rays in the study of hearts by 
Bardeen, Ey ster,> Meek and _ other 
Wisconsin workers, it has become more 
and more obvious that estimates of cardiac 
area from teleoroentgenograms frequently 
fail to check with similar measurements 


made from orthodiagrams. Since both 
methods are used clinically, it seemed 
worth while to undertake the following 


investigation in the hope of finding the 
causes and perhaps the remedy for these 
the two. 

Table I is a comparison of teleo areas 
with ae areas in 32 cases, some normal, 
some with cardiac selected at 
random from a series of several hundred 
subjects examined by Dr. Evster. In 
column “T” are teleo areas in square 
centimeters corrected for distortion, in 
column “O” orthodiagram areas. Under 
‘“D” appear percentage variations of teleo 
areas from ortho areas. 

The teleoroentgenograms were made by 
the standard method! with the tube at a 
distance (in this case 7 ft.) and the subject 
seated, leaning forward 20°, and holding 
his breath in moderate inspiration. 

The orthodiagrams were made with the 
subject sitting erect and breathing quietly. 

Fifty-four per cent of these cases show 
the teleo 10 per cent or more larger than 
the ortho, the greatest variation being 27 
the 


lesions, 


per cent, least I per cent, and the 
average I1 per cent. In 2 cases the teleo 


is smaller than the ortho, 5 per cent in 


* 


From the Physiological Laboratory, University of 


Wisconsin. 


of 
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one, I per cent in the other case. Apply ing 
Pearson’s Product-Moments formula 
MT O — MT MO 

VMT? — M*T xX WMO 

the correlation “‘r’’ is found to be .g122 

W here r= the correlation between teleo 

area and ortho area; MT the mean of 

the teleo areas; MO the mean of the 

ortho areas; MT times O the mean of 

the summation of the products of the 


individual T areas by O areas; MT the 
mean of the summation of the squares of 
the T areas; MO® = the mean of the sum- 
mation of the squares of the O areas. M°T 

: the square of the mean of the summa- 


tion of the T areas and M*O the square 


of the mean of the summation of the O 
areas. 

The standard deviation (sigma) for T 
is 22.01, that for O being 23.04. This is 
obtained from the formulae 

Sigma T — M?T 
Sigma O MO? — M°O 


The findings are in agreement with the 
idea that having the subject lean forward 
increases the teleo area on an average of 
about 10 per cent over the area tn the erect 
position! but they show that even 
when the 10 per cent correction is applied, 
many cases show a deviation 
per cent, one case being as high as 17 per 
cent. Cases published by Karshner 
Kennicott’ show individual variations 
ranging from o to 60 per cent. When 
similar measurements on the same individ- 
uals show variations much larger than 
the normal variations from the _ normal 


also 
above 


1O 


and 


—| 


tables, interpretation becomes exceedingly 


difficult. 

In the teleo position Fig. , the subject 
leans forward to throw his heart against 
the anterior chest wall and holds his 


breath in a moderate Inspiration to assure 
1 sharp diaphragmatic shadow and thus 
aid j In outlining the apex of the heart 
In the ortho position (Fig. 2 
and breathes quietly. A 


‘ he sits erect 
balanced 
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mounted in a frame 
exactly the same size the cassettes 
so that it can be substituted for one of 
them. Clips on the front of the screen frame 
receive window glass cut to size and bound 
about the edge with adhesive tape. 

The fluoroscope iS provided with cross 
wires accurately centered in the line of 
the central ray from the tube and the 
counter balance weights have been shifted 


scopic screen IS 


as 


@ 


{ 
/ 
| 
3333334 +f 
> 
fluoroscope would be required to allow 


doing the ortho with the subject leaning 
forward, and the time required for the 
examination is long that the breath 
could not be held except by great effort. 
It is quite simple, however, to make the 
teleo with the subject in the ortho position. 
This we proceeded to do, using the appa- 
ratus shown in Figure 3. 

The apparatus 
constructed film 
cassettes mounted 
vertical fluoroscope. A 


SO 


consists of a specially 
changer for 10 X 12 
rigidly in front of a 
10 X 12. fluoro- 


) 
FIG. 2 


to the side so that when the tube carriage 
is moved to the upper limit of its travel 


there is an unobstructed opening behind 
the “ee Opposite this opening, but 


back at a point g ft. from the screen, a 
es po is mounted in a commercial 
type of tube stand which ” an automatic 
vertical stereoscopic shift. This tube is set 
so that when it Is at the middle of its shift 
the central ray falls on the center of the 
fluoroscopic screen. 

The fluoroscopic tube, 
type Coolidge tube, 


a 10 ma. radiator 
is energized from a 


| 
| 
i 
| 
| 
| || 
| 
| 
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small transformer mounted on a wall shelf, 
the control box being at the left of the 
observer’s chair. The distant tube, a 
medium focus regular Coolidge type, is 
supplied from an interrupterless trans- 
former apparatus. Magnetic triggers on 
the film changer and tube shift are in 
series with a push button on the inter- 
rupterless transformer switch board. 


Operation. The subject is seated on an 
adjustable stool which is fastened to the 
floor just behind the fluoroscopic screen. 
Under fluoroscopic control this stool is 
raised or lowered until the center of the 


heart shadow coincides with the center of 


the screen. An orthodiagraphic tracing 
is then made on the tape bound glass and 
later transferred to paper for measurement. 


Comparison of Teleoroentgenogram with Orthodiagram 


This done, the fluoroscopic tube Is I ised 
to the upper limit of its travel, the fluoro- 
scopic screen removed and replaced by a 
loaded cassette, and a teleoroentgenogram 
made without changing the position of the 
subject. Centering the heart fluorosc« PIC ally 
allows the use of 10 X 12 films instead of 
the customary 14 X 17 size thus 
siderably decreasing the cost. 


COn- 


Correction for Distortion by Divergence 
of the Ravs. Even ata film-target distance 
of there 1S, of course, some distortion 
of the heart shadow, the amount usually 
being computed by triangular proportion 
on the assumption that the mean plane of 
the heart is in the average case 8 cm. from 
the film.! As a matter of fact the surface 
of the chest never comes up to the plane of 


= 
= 
& 4. \ | 
\ 
— / ; 4 
| 
\ 
‘ 
| IG 3 


the film—being held away from it by the 
thickness of the cassette, cassette changing 
mechanism and_ the celluloid 
window against which the subject leans. 
A more accurate and a simpler method of 
computing distortion Is to erect a rectangu- 
lar sheet of lead parallel to the celluloid 
window and 8 cm. back of it, make a 
teleoroentgenogram, measure with a plan- 


wood or 
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teleoroentgenograms were made, the first 
during quiet breathing, the second during 
a held inspiration. 

Data. Table II teleo areas of 
subjects In inspiration, sitting erect, com- 
pared with ortho areas in the same subjects 
sitting erect and breathing quietly. 
Twenty-two per cent of the cases show 
teleo areas varying from the ortho areas 


Oo 


shows 


Graph Meade From Data in Table I 


Corrected film areas, 


Subject in inspiration,seated, leaning forward 


A | 
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r= .9122 = tangent 42° 22' = tangent ct BES 
| I¢ 
imeter the area of the shadow cast by the by 10 per cent or more. The largest plus 


lead on the film and compare this with the 
actual area of the lead sheet. Using this 
method it was found that the distortion for 
this particular apparatus was 5 per cent. 

Experiments. Records were made of 32 
males and females, mostly young adults; 
some normal, some with definite cardiac 
lesions. 

An orthodiascopic tracing was made 
during quiet breathing, then with the 
subject holding the same _ position, 


two 


variation Is 23, the largest negative 10, 
the average being plus 4. In 4 cases the 
two measurements are identical. The cor- 
relation factor Is .926. 

In Table III teleo of subjects 
sitting erect and breathing quietly are 
compared with ortho areas made under 
identical conditions. One case shows a 
teleo 11 per cent larger than its ortho but 
in all the others the variations are less than 
10 per cent and equally distributed be- 


areas 
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tween plus and negative so that the 
averages are identical. The correlation 
factor is .g51. 

Findings from Tables I, II and III are 
graphically shown in Figures 4, 5 and 6, 
where areas from teleo films, measured in 
square centimeters and corrected for dis- 
tortion are plotted as abscissae with ortho 
areas In square centimeters, as ordinates. 
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is equal to the correlation factor of 
values involved. 

Discussion. In the graph from Table | 
practically all of the points are displaced 
upward from the line EF which is 
accounted for by the fact that the average 
teleo is 11 per cent larger than the average 
ortho. Moreover when this 11 per cent 
correction Is applied, that is when we con- 


the 
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Corrected film areas Subject in inspiration, seated,erect,. 
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The solid line HI is the average of the 
ortho measurements, JK that of the teleos. 
The dotted line EF indicates the position 
that would be taken by the points if every 
teleo area were exactly equal to its cor- 
responding ortho measurement, CD being 
the position that would be taken if every 
teleo bore the same relation to its ortho 
that the average teleo bears to the average 
ortho. The solid line AB shows the mean 
position of the points as they actually lie. 
It is located by extending the line AX which 
is the side of an angle AXJ whose tangent 


5 


sider CD as the base line, the points are 
rather widely scattered above and below 
it leaving a strong probability of a large 
individual variation. 

The graph from Table II shows the line 
EF much nearer to CD since the average 
teleo is now more nearly the same size as 
the average ortho. The points are a 
packed somewhat more closely about their 
mean AB. 

Table III gives a graph in which EF 
and CD are identical because the average 
teleo and average ortho are identical. The 


SO 
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points are quite closely packed about AB 
and the chances are strongly in favor of an 
individual variation of well under 10 per 
cent. There is reason to believe that the 
variations remaining are really a measure of 
the personal error in making the readings, 
and it is logical to suppose that, allowing 
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If we are to use both methods certainly 
we should be able to compare the findings. 
Making identical the conditions of the two 
examinations seems to make this possible, 
and it may be that the average of the two Is 
the measurement we should use for com- 
parison with the normal tables. 


Graph Made From Data in Table JII 


Corrected film areas.Subject breathing quietly, seated ,erect, 
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Areas from Ortho tracings.Subject preathing quietly, seated ,erect. 
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r= .951 = tangent / 43 35'= tangent Z AXJ 
Fic. 6. 
for distortion, the heart shadows as SUMMARY 


thrown on the film in the case of the 


teleoroentgenogram and the screen in 
the orthodiagram are identical for a 


given case. 

It is usually admitted that an orthodia- 
gram made by a skilled worker contains 
certain information about the condition 
of the heart chambers which cannot be 
obtained from the flat teleoroentgenogram. ‘ 
On the other hand the objectiveness of the 
latter makes it of definite value in 
determining the size of the heart as a whole. 


Individual variations between teleo- 
roentgenograms made with the subject in 
inspiration and leaning forward and ortho- 
diagrams with the subject erect and breath- 
ing quietly are larger than normal varia- 
tions from the normal tables. 

The variations are less when the subject 
sits erect for the teleoroentgenogram. 

When the subject sits erect and breathes 
quietly during both teleoroentgenogram 
and orthodiagram, individual variations 
are almost always less than 10 per cent. 


30 
| 
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TABLE | 
Case I I O O I O 
H4 174 30276 154 23716 26706 
H5 104 10816 110 12100 11440 
H6 128 16384 116 13456 14848 
H7 118 13924 112 12544 13216 
H8 135 18225 113 17689 17955 
Ho OI 8281 “6 5776 6016 
Hio g2 8464 83 6889 7636 
H13 130 16900 105 11664 14040 
H312 05 9025 "6 5770 7220 
H1 136 18490 135 19044 18765 
H2 148 21904 130 16900 19240 
H3 116 13456 105 11025 12180 
H15 126 15576 100 10000 12600 
Hi9 127 16129 103 106009 13081 
H20 132 17424 127 16129 16764 
H21 128 16384 122 14884 15616 
E411 141 19881 118 13924 16638 
E343 131 I7161 103 10609 13493 
E397 103 106090 99 10197 
E1o 184 33856 182 33124 33488 
Err 112 12544 gI 8281 10192 
E12 113 12769 110 12100 12430 
E13 123 15129 97 9409 11931 
E16 146 21316 122 14884 17812 
E15 146 21316 115 13225 16790 
E17 155 24025 144 20736 22320 
E18 174 30276 158 24064 27492 
E21 137 18769 127 16129 17399 
E25 144 20736 139 19321 20016 
E22 139 19321 130 16900 18070 
E98 122 14884 103 10609 12566 
E72 131 17161 125 15625 16375 

are 4181 | 561717 3756 457842 505525 

Average 130.65 17553 .65 117.375 14307 .56 15797 .65 

r= .gi22 
P.E. r= .029 


T = Corrected film area. Subject in inspiration, seated, leaning foward. 
O = Cardiac area from ortho tracings. Subject breathing quietly, seated, erect. 
D = Percentage deviation film area from ortho area. 
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O = Cardiac area from ortho tracings 


D = Percentage deviation film area from ortho area. 


TABLE I] 

Case O rxo D 
H4 162 26244 154 23716 24948 +65 
Hs 100 0000 I1o I2100 I 1000 =O 
H6 119 116 13456 13804 
H7 119 161 112 12544 13328 +6 
H8 130 15490 133 17680 13088 +2 
Ho RO 6400 76 5770 6030 +45 
6550 53 6880 6880 
Hr 106 236 103 10609 109018 +3 
H1i2 93 5649 93 8649 8649 ra) 
H13 108 11664 108 11664 11664 oO 
H312 R6 306 5776 6536 +13 
H 306 95 025 78 6084 7410 +22 
H 307 90 8100 82 6724 7380 +10 
H308 116 13456 115 13225 13340 i 
H 309 97 9409 g! 8281 8827 +7 
H310 102 104 96 9216 9792 +6 
H311 103 10609 gI 8281 9373 +13 
H313 95 025 92 8464 8740 +3 
H314 102 404 83 6880 8466 +23 
H316 110 12100 112 12544 12320 —2 
H317 101 10201 10! 10201 10201 oO 
H318 103 10609 98 9604 10094 +5 
H319 99 98 9604 Q702 +1 
H1 124 5376 138 19044 I7112 —10 
H2 137 18769 130 16900 17810 +5 
H3 105 125 105 11025 11025 re) 
H301 100 0000 93 86490 9300 +5 
H321 133 689 12 15376 16492 +7 
H15 114 3225 100 10000 11400 +15 
H17 116 456 125 15625 14500 —7 
H18 107 149 109 11881 11663 —2 
H19 107 149 103 10609 11021 +4 

Total 34409 380877 3328 357004 367972 

Average 107.78 1902.4 104 III59.18 I11499.125 

Sigma.. 17.10 15.52 

r 926 
P.E. r 024 
T = Corrected film area. Subject in inspiration, seated, erect. 


Subject breathing quietly, seated, erect. 
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Tasce III 


Comparison of Teleoroentgenogram with Orthodiagram 


Total. 


Average. 


Sigma. 


24330 


10609 
13225 
11664 
15129 
4900 
7225 
10404 
9409 
12321 
6724 
7050 
7921 
12990 
8100 
10816 
9409 
8100 
5929 
11449 
10404 
11449 
10609 
12990 
14400 
10816 
14041 
12544 
12990 
14641 
10609 
7050 


350883 


10965 .09 


23716 
I2100 
13456 
12544 
1763890 
5770 
6889 
10609 
8649 
11664 
5776 
6084 
6724 
13225 
8281 
9216 
8281 
8464 
633890 
12544 
10201 
9604 
9604 
14041 
15376 
10000 
15625 
11381 
10609 
14884 
12100 
7921 


351022 


10969. 


24024 


11330 
13340 
12096 
16359 
5320 
7055 
105060 
go2!I 
11988 
6232 
6552 
7295 
I3110 
8190 
9934 
8827 
8280 
6391 
11934 
10302 
10486 
10094 
13794 
14880 
10400 
15125 
12208 
11742 
14762 
11330 
7476 


350486 


10952.63 


1. BARDEEN, C. R. Determination of size of heart by 
x-ray. AM. J. ROENTGENOL., 1917, Iv, 604. 


2. Ibid. 
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T = Corrected film area. Subject breathing quietly seated, erect. 
O = Cardiac area from ortho tracings. Subject breathing quietly, seated, erect. 
D = Percentage deviation film area from ortho area. 


4. KARSHNER, R.G., AND KENNicorr, R. H. A practical 
method of roentgen examination of heart based 
upon a study of 100 consecutive normal 
abnormal cases. Am. 
Ix, 305. 

;. Witson, F. N., AND MERRILL, E. F. Value of Roent- 
gen ray in cardiac diagnosis. Am. J. M. Sc., 1923, 

clxv, 340. 
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Case T ©? D 
H4 156 154 
103 110 6 
H6 115 116 
H7 108 112 1 
H8 123 133 8 
Ho 70 76 8 
Hro 85 83 +-2 
Hit 102 103 I 
97 03 14 
H13 Ill 108 
H312 82 76 
H306 84 78 +8 
H307 32 
H308 114 115 
H300 90 gI I 
H310 104 96 
H311 97 gI 
H313 90 
H314 77 83 
H316 107 112 
H317 102 101! I 
H318 107 98 +9 
H319 103 938 = 
H320 114 12! 6 
H321 120 124 3 
H15 104 100 4 
H17 12! 125 3 
H18 112 109 1-3 
114 103 
Ha21 12! 122 
H322 103 110 6 
H323 84 89 6 

16.54 17.58 

r 
P.E. r 
=Estimation of cardiac volume by 
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LEHRBUCH DER PHYSIKALISCHEN, BIOLO- 
GISCHEN UND KLINISCHEN GRUNALAGEN 
ZUR STRAHLEN-|1EFEN- THERAPIE UND 
IHRER ANWENDUNG IN DER GYNOKOLI- 
GciE. By Prof. Dr. Ernst von Seuffert, 
with an introduction by Prof. Dr. A. 
Déderlein, Berlin, 1923, S. Karger. 
Pages xxil, 559, with 77 cuts In the text 
and 21 tables. 

The title of this book, ““A Textbook of 
the Physical, Biological and Clinical Foun- 
dations for Deep Therapy and its Employ- 
ment in Gynecology”’ expresses very well 
its purpose. The author in his foreword, 
however, qualifies his title by saying very 
truly that he feels that it is impossible 
to write a textbook on deep therapy, and 
he wishes it to be distinctly understood 
that he attempts only to give the foun- 
dation principles thereof. He feels that 
actual deep therapy technique can be 
learned only in the therapy room. 

An effort has been made to give us not 
only the results of work in the Déderlein 
Clinic at Munich but also the work of the 
other most important clinics in Germany 
which have been interested in deep therapy, 
such as Erlangen and Freiburg, together 
with some of the work of Bumm and 
Warnekros. The physician who himself is 
not a roentgenologist, but who wishes to 
understand the possibility and methods of 
deep therapy that he may advise his 
patient in an intelligent manner, has been 
kept in mind also. The author further 
expresses his hope that he has been able to 
simplify the physical and technical side of 
the work to such an extent that it may be 
readily understood by those of us who are 
not specially educated along physical and 
mathematical lines. Whether he has suc- 
ceeded, may best be judged by those who 
read the volume in detail. 

Approximately half of the book is taken 
up with the physical and technical part, 
and in this part there is first a section 
devoted to a thorough consideration of 
rays and ray-measurements. The detail 
with which everything is treated can be 
seen from the fact we have here a beginning 


with the atomic theory. Both radium and 
roentgen rays are studied. The section on 
measurement embraces qualitative and 
quantitative and is brought down to include 
iontoquantimetric measurements. Gyne- 
cological dosage, or, as the author terms it, 
actual radiation technique, is thoroughly 
discussed, with the development of the 
various methods in vogue in the clinics 
of Erlangen, Munich and elsewhere. Com- 
bined radium and roentgen-ray treatment 
is considered here. 

Then follows a section devoted to the 
method of generation of artificial gamma 
rays beginning with an extensive discussion 
of electricity and gradually leading up to a 
consideration of the modern* forms of 
roentgen-ray apparatus, naturally of the 
German type. There is similarly an exhaus- 
tive discussion of tubes gas and gas free. 
This concludes the technical part of the 
book. 

The biological-clinical part begins with 
the study of the biological effect of the rays 
and the question of the determination of 
the proper biological dosage. Another 
section takes up the question of hypersus- 
ceptibility to the rays, both local and 
general. The possibility of increasing the 
bodily resistance to heavy dosage by means 
of transfusion and radiation of the pituitary 
is considered also. 

The latter part of the clinical section is 
devoted to a thorough survey of roentgeno- 
therapy in gynecology, beginning first with 
nonmalignant conditions, with indications 
for and against treatment. The radiation 
treatment of younger women and the 
possibilities of the treatment without any 
danger to the sexual life of the patient are 
tohroughly discussed. 

There is a complete survey of the use of 
the deep roentgen-ray therapy in malig- 
nant conditions. The various arguments for 
and against therapy as opposed to surgery 
are considered in detail. The experience 
of the various German clinics is shown, with 
their statistics. The experience of the 
author is shown very decidedly to favor 
radiation rather than operation. 
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There is finally a chapter devoted to 
pre- and post-radiation treatment. 

One is impressed by the thorough mas- 
tery of the subject which the author shows 
and which well bears out the statement of 
Déderlein in the introduction that von 
Seuffert is suited as are very few to attempt 
to give us a book of practical value. The 
fact that he is not primarily a laboratory 
man but a clinician as well makes his view- 
point all the more valuable. His book 
represents very fairly the status of radia- 
tion therapy in Germany along gyne- 
cological lines, at the time of its publication. 

Throughout the book there are many 
interesting personal observations, among 
which there are two of striking, interest. 
He mentions that it has been his experience 
that following radiation there has been a 
marked improvement in patients afflicted 
with chronic constipation, and similarly 
considerable benefit in cases of prolapse. 
This latter effect has evidently been due 
to the fibrosis produced. No explanation is 
offered as the reason for the improvement 
in chronic constipation. 


E. C. SAMUEL AND E. R. Bowie. 


Dit RONTGENBEHANDLUNG  INNERER 
KRANKHEITEN. (Roentgen treatment of 
internal diseases.) Edited by Fritz Salz- 
mann. Price; paper, $2.00, cloth, $2.50. 
Plates 55. J. F. Lehmann, Miinchen, 


1923. 


The necessity for a critical review is 
quite apparent when one considers the 
enormous progress made during the past 
six years in the relatively young science 
of radiation therapy. Such a review, and 
much more, is offered in the present volume. 
The seventeen authors who have collab- 
orated in this work present not only a 
review, but also well-balanced presenta- 
tions of their various specialties. In every 
chapter, the development of radiation 
therapy is traced and its bearing upon the 
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clinical side is discussed, the entire organ- 
ism being taken into consideration. An 
interesting aspect of the book is discussion 
of the problems still under dispute. 
Measurement and dosage are considered 
in two chapters, and the practical appli- 
cations in every branch are set forth. An) 
tendency to one-sided treatment seems 1 

be corrected by the fact that in some 
instances the opinions differ. The title of 
the book is not sufficiently comprehensive, 
because, in addition to the treatment of 
pulmonary tuberculosis by Bacmeister, 
there are chapters for each of the following: 
Radiation therapy of glandular and peri- 
toneal tuberculosis, by Stepp; roentgen 
therapy of the structural tissues, the non- 
tuberculous bone and joint diseases, and 
the treatment of malignant tumors. More- 
over, two extensive chapters are presented 
which deal with the physical and biological 
foundations of radiation therapy. It is 
therefore quite evident that this work 
covers the wide field of general and special 
radiation therapy. The surgeon will find 
interest in the chapters on Basedow’s 
disease, hypophyseal tumors and _ their 
treatment by roentgen radiation of the 
nervous system; the gynecologist, in the 


chapter on roentgen therapy in distur- 
bances of the internal secretions of the 


ovary. For the first time, the internist is 
offered a compilation of Groedel’s exper- 
iences upon the effects of radiation in 
diseases of the cardiovascular system. 
Separate chapters are also given to the 
hitherto poorly understood conditions otf 
bronchial asthma and diseases of the thy- 
mus and the pancreas. A short discussion 
is given of roentgen Injuries and the extent 
of the liability of the roentgenologist. The 
masters in the profession of radiation 
therapy will find this a work for ready 
reference and the beginner will have the 
advantage of the combined experiences of 
outstanding experts. 


HAENISCH. 
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Rost, G. Radiation therapy of skin cancer. 
Strablentberapie, 1923, xv, 782. 
Phe 


ind secondary cutaneous cancer. He 1oul 


ithor distinguishes between primary 


Darier in his differentiation of the primary 
group _ Spindle-cell, basal-cell carcinoma, 
nd a metatvpical growth uniting the charac- 
teristics of the two previous groups. The first 


cOMpris¢ ibout 50 per cent of all cases of 


cutaneou cancer. The second, 30 to 40 per 
cent, and the third, 10 to 145 per cent. Spindle- 
cell carcinoma is malignant and generally 
ttacks the face, ears, mouth, and ome 
Stance the rest of the body. It most ten 
tarts s a wart-like formation on the skin, 
ind verucose leucoplacia”’ on the 
nucous ¢ rane. It develops comparat vely 
I pid] the ! mph glands are soon involved, 
nd death often occurs within a few vears 
rom cachexia and hemorrhage. Its response 
to radiat varies. In the average case it Is 
not very prompt, and most failures of this 


therap are re¢ egistered j In this type of cutaneous 
Basal cell cancer is most often located 
on the upper two-thirds of the face, espec ially 


in older It may appear on the extremi- 


Cancel 


peopie 


ties, lips, tongue, and genital organs. Its 
ec,“ requires from twelve to thirty 
ve: [t is obstinate, and prone to recurrence 
ak operated upon. Its malignancy Is entirely 
local, and the growth rarely spreads to the 


glands and metastases are not formed. Dar! 


distinguishes five types, one of which is the 
so-calle ilcus rodens. Basal cell carcinoma Is 
very sensitive to radiation. 

Basal cell carcinoma may be treated with 
roentgen ravs, while on the whole operation 
is to be preferred on parts of the body hich 
respond less readily to radiation. These regions 


IS, hand, ears, the lower part of 
extremity, and feet. Inoperable 


are the pen! 


the lowe! 


tumors be rendered opera ble by roentgen 
treatment. Where cosmetic effect Is Of Impor- 
tance, radiation will be employed. This is 


desired, for instance, in the naso-labial region, 
and the corners of the eve-lids. The extent of 
the lesion, either on the surface or in the 
deeper lavers of the skin, will 
The author considers radium 


rays as of po value. 


constitute a 
and ntgen 
The Same results may 
eatly 


be seen from both, and their choice will gt 
depend on circumstances. 
that in 
respond 


However, It seems 
those carcinomata which no longer 


to roentgen rays, and in some that do 


not respond to it from th 


The 


e onset, radium might 
be of use. same may be the case in the 

Most practitioners go beyond the cutaneous 
erythema dose, etimes to the third of its 
extent, and 3 to 4 mm. ALI. Is used as filter. 
The author’s normal dose is 90 to 110 per cent 
of the cutaneous erythem 

Rost is of the opinion that it is impossible 
to give a review of the results obtained by 
various authors because the methods employ ed 
are not the same. 


som 


a dose. 


M. Cancer 
Boston 
IQ24, Cxc, I14- 18. 


Simmons, C. C., and DALAND, | 
Delay in the surgical tre 
M. er S. Jour., Jan. 3, 
The following questions were asked, 

answers recorded in the 519 cases of 

which entered the Mass. Gen. Hosp. in 

. Character and date of 
Date of first 
3. Date on 
and byjwhom. 
Date of admission to the hospital 


itment. 


and the 
cancer 
IQI7— 


lirst symptom. 


consultation with a 


which operation was advised 


(a) The average duration of the disease 
before admission into the hospital, 12.49 
months. 

The average delay on part of patient 


from onset to consultation ,withf{a physician, 
5.4 months. 
The average delay from first consultation 
to operation was advised, 3 months. 
The average delay in 
12.4 months. In 1921-1922, 


Dreast cancer 


a similar study was 


Was 


made of the 439 cases. In cancer of the rectum, 
the operability of those cases reaching the 


operability 
not over 25 per 
cures of 
Is 25 per 
cases of the 
There is but slight 
1917-18, 


Surgeon, IS about cent: the 
of the disease is, therefore, 
cent. If the percentage of 
cancer of the rectum, operated on, 
cent, the percentage of ¢ 
disease, 1s 6 per cent. 
difference between the findings of 
and those of 1921-22. 

The average duration of the dise: before 
i.dmission, was 11.6 months as cor with 
12.49 of previous series. The average delay 
from onset to first consultation, was 4.0 months 
as against 5.4 months for the previous series. 

Delay from first consultation to operation 
advised, 2.9 months as against 3 months. 

A tabular statement is 
facts. 


cases Ol 


ures OT all 


given of the entire 


[4 
| 
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Simpson, FRANK Epwarp. Recent advances 
in radium therapy. Chicago M. Rec., Oct., 
1923, xlv, 795-801. 

In treatment of malignancy by radium, both 
underdosage and overdosage must be avoided. 
Underdosage may fail to influence, and over- 
dose may hasten the patient’s end. 

The advantages of treatment by radium 
emanation are that the most lethal rays are 
brought into close contact with cancer cells 
for about five days, that the effect is selec- 
tive—the cancer cells are more injured than 
the normal, and that the dosage is quite exact, 
0.5 millicuries per c.c. of tissue, is ordinarily 
enough. 

The ampoules must not be implanted too 
near large vessels, hollow viscera or bone. 

Draining lymphatic glands should receive 
heavy radiation with 500 to 1000 or more 
millicuries placed 3 or more cm. from the 
surface. 

Of 17 carcinomata of the tongue, 12 appear 
to be clinically well for periods from three 
months to two and one-half years. One case 
(inoperable) is still uncertain; 4 cases (inoper- 
able), have died since treatment. 


PERROLA, ALBERT. The treatment of inoper- 
able cancers of the cervix before and after 
the employment of radium. (Le traitement 
des cancers du col inoperables avant et depuis 
’emploi du radium.) Rev. Francaise de Gyn. 
et Obst., May, 1923, xviii, 321-320. 


The author collected 50 cases of inoperable 
cancers of the neck of the uterus which he 
classifies into: 

(a) Inoperable cancer of the neck: cratered, 
light infiltration of the cul-de-sac and sur- 
roundings; 30 cases. 

(b) Inoperable cancer of the neck: cratered, 
block neoplasm; 20 cases. 

The age varied from thirty-four to eighty 
years with an average of fifty-four years. 

As for the treatment instituted the greater 
part of our patients (42) have had curettage of 
the neoplastic mass followed nearly always by 
cautery with a red hot iron (30 cases), by the 
thermocautery (11 cases). More rarely, the 

cauterization was done by nitric acid (three 
times), the tincture of iodine (2 cases), nitrate 
of silver (one case) and formol (one case). 

There was no recovery and but little amelio- 
ration in these 50 cases. He then gives 46 cases 
treated with radium divided as before: 

(a) 25 cases inoperable, cratered, with light 
infiltration of the cul-de-sac and surroundings. 

(b) 21 cases inoperable, cratered, block 
neoplasm. 


We have exact information of the final result 
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of each case of the 
following table: 
(a) 25 cases inoperable: 
(1) 22 cases: 
6 months shortest time 


patients who figure in th 


SuUr- 


vived. 

67 months longest time sur- 
vived 

2814 months average time sur- 
vived. 


(2) 3 cases yet alive with duration o! 
clinical cure: 
66144 months, 67} 
months. 
(b) 21 cases inoperable, block neoplasm: 
(1) 19 cases. 
shortest survival 3)4 months 
longest survival 4914 months 
average survival 14 months. 
(2) Two patients,—condition unknown 
Though based on so small a number of cases, 
the figures of our statistics have significance. 
Three patients with inoperable cancer of the 
neck yet alive five years after the first applica- 
tion of radium and one six years and tw 
months and among those dead the average 
survived twenty-eight and one-half months in 
the first group and fourteen months in th« 
second. 


months, 


GARRAHAN, JUAN P. Pleurisy of the apex 
in tuberculous children. (Pleuritis de vertice 
en los nifios bacilosos.) Semana méd., Aug 
1923, Xxx, 281. 

This article refers to seven children from six 
months to six years of age, presenting positive 
tuberculous reaction with clinical-radiological 
signs. 

“When the apex is invaded the roentgen 
shadow is uniform, or almost uniform, directly 
comparable to the shadow of the heart, or 
somewhat less in density, occupying the apex 
with more or less clear inferior limit. In some 
cases, the shadow fills almost the entire side, 
but the base and costo-diaphragmatic spac« 
were always free. Nearly always the roentgeno- 
graphic image was more extended than was 
verified by percussion. 

The roentgenographic examination in all cases 
which gave positive tuberculin reaction proved 


the existence of a tracheo-bronchial adeno- 
pathy. 
There were diverse functional symptoms 


varying with the evolution of each case, but in 
general it may be said that all of the children 
who presented vertex symptoms were thin and 
pallid, more or less without appetite, febrile, 

coughing in some cases. Nevertheless, the rela- 
tive good general condition was in contrast 
with the intrathoracic condition. 


+ 
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In children with tracheo-bronchial adeno- 
pathy, accompanied or not by other bacillary 
invasion, and who give positive tuberculin 
reaction, can be observed a process character- 
ized by more or less dulness of one of the 
apices; above all, in front, a blowing or 
diminution of the intensity of the respiratory 
murmur and a uniform roentgen shi — 

If the process is well tolerated, may be 
accompanied with fever, cough (r: thee by 
expectoration; absence of B. of Koch), more or 
less modified general condition and a tendency 
toward cure from a month to two years. 

The clinical picture studied by us 
responds approximately to the “‘infiltracion 
epituberculésa”’ of Eliasberg and Neuland and 
to the “infiltracion paratuberculésa”’ of Engel. 

The pathological anatomy is not known. 
Judging from our studies we suspect that the 
process in question is a pleuritic exudation 
which is absorbed slowly and which we propose 
to call “‘pleurisy of the vertex in tuberculous 
children.” 


cor- 


BuGBee, Henry G. 
nant growths of 
resection and 
1923, X, 150. 
He reports 19 cases. In 2 cases the carcinoma 

was destroyed by actual cautery and the base 

treated by radium. The remainder by resection 
and radium. For these he gives a table. 

Circumscribed carcinoma should be removed 
by resection, if possible. Recurrences after 
operation are less resistant than the primary 
growth, sometimes yielding to fulguration. 

Malignant papillomata should be removed 
by resection, the line of resection being fortified 
by the insertion of radium needles. The cases 
being too recent, he draws no conclusions as to 
final results. 


SKINNER, E. H. 


Report of cases of malig- 
the bladder a by 
radium. Jour. Urol., August, 


The 


roentgen analysis of the 


right diaphragm. Jour. Radiol., Aug., 1923, 
Iv, 270. 
This article is rather one on roentgen-ray 


diagnosis of the motions and positions of the 
entire diaphragm than of the right leaf only. 

The left diaphragm makes a measurably 
deeper excursion than the right. The excursion 
of the right leaf is about 1.7 cm. and the left 
1.6 cm. with quiet breathing. The excursion 
between full expiration and inspiration is 6 to 8 
cm. upon the right and 7.1 cm. upon the left 
side. These are Williams’ figures. 

There can be two or more waves observable 
in the right diaphragm without pathological 
significance due to uneven contraction of muscle 
bundles of this fan-shaped muscle. These 


waves should be disregarded in the absence of 


clinical symptoms in the right phrenic area. 
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Gerstenberger shows the necessity of 
studying the appearance of the elephant-ear- 
shadow of the thymus in expiration and its 
disappearance into the heart shadow upon 
inspiration. 

Anatomical studies of the diaphragm bring 
out the points that the diaphragm is not a 
single muscle upon either side but that there is 
the crural portion acting mesially and the 
parietal portion acting parietally or laterally. 


KRETSCHMER, HERMAN L, Py 
Surg. Clin. N. Amer., Aug., 1923, ili, 985. 
Pyelography is employed both in hast and 

in general abdominal diagnosis. 

The author cautions against the use of a 
hand syringe and prefers a low hydrostatic 
pressure and cautions against too rapid over- 
distending of the ureter and insists upon very 
slow introduction of the fluid, just to the point 
of discomfort in the region of the kidney. 

In some kidneys removed after pyelography 
deposits of collargol and colloidal silver have 
been found. 

Pain may be severe and last twenty-four 
hours. Reflex nausea and vomiting may occur, 
but they are rare. The author feels that these 
complications are often the result of too rapid 
injection of the solution into the kidney pelvis. 

Chills and fever may result from a 
pre-existing infection lighting up. Severe jaun- 
dice has followed twice in pyelography in 
hydronephrosis in the author’s experience. 


Fatal cases have followed in_ bilateral 
pyelography. Some men will not therefore 
perform a bilateral. A very small ureteral 


catheter In a this 
overdistension. 

The author regards as a normal pelvis one 
which can hold from 5 to 9 c.c. Others do not 
regard 15 c.c. as abnormal. 

The reason for not making pyelograms in 
cases of hydronephroses is that these large 
sacs ret ain the injection material which results 


measure prevents 


in much pain and perhaps danger. Sodium 
bromide is reported as _ causing least 


disturbance. 

Early diagnosis of renal tumors can be made 
from history and pyelograms. Pyelograms are 
at times useful in completing the diagnosis of 
tuberculosis of the kidney. Pyelograms are also 
of assistance in making diagnosis from gall- 
stones, and from tumor masses in the abdomen. 


Rocer, H., Aymes, G., and Pieri, T. 
Typhoid spondylitis. Gaz. d. Hép., Sept., 
1923, XCVI, 1137-1140. 

Osteitis of the long bones often follows 
typhoid fever but it is rare to find this condition 
in the spine. 


| 
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A case of typhoid of medium intensity was 
followed three months after recovery by a 
sudden attack of intense lumbar pain, accom- 
panied by clonus but no Babinski sign. 

The roentgenogram showed lateral osteo- 
phytes on the inferior border of the second 
lumbar and upper border of the third. The 
appearance differed from the usual 
osteoarthritis in that there was a thinning of the 
intervertebral space between the second and 
third vertebrae while the joint-slits above and 
below were of normal width. The lower border 
of the body of the second and upper border of the 
third vertebrae did not present sharp contours. 

The appearance somewhat resembles sec- 
ondary neoplasm but in such cases the primary 
growth can usually be located. 


and CHARLEUX. 
papilloma of the bladder, 


ALAMARTINE Degenerated 


curle- 


treated by 
therapy. Journ. d’ Uvol., Oct. 1923, xvi, 
291-294. 
This case, female, 53 years old, entered 
the service of Prof. Rochet, Sept. 8, 1921, 


and died June 3, 1923. No special antecedent 
history; had been operated on for acute 
appendicitis. The day following operation, 
the urine was cloudy and bloody. It was then 
learned that for ten years previously, there 
had been hematuria, at first spontaneous and 
intermittent and that for six months it had 
been continuous. At the same time, there 
were signs of an intense cystitis. At once 
a degenerated papilloma was thought of, and 
a fixed catheter tried, but it gave no relief. 
On Aug. 16, cystotomy was performed. This 
disclosed a large vesical tumor, implanted by a 


broad base in the left side of the bas-fond of 


the bladder. 

Radium, as an application, was preferred 
to removal, on account of the bad general 
condition, and the sessile tumor. Radium was 
applied a second time, four days later. Two 
tubes of 50 mgm. each, were deeply placed in 
the tumor. 

The radium was kept in place 48 hours, 


the result being satisfactory. The bleeding 
lessened rapidly, as did the cystitis. The 


cystotomy wound closed in 3 months. 

Oct. 25, 1921, it was found that the lesion 
was smaller although base of the bladder was 
found by rectal touch to be very hard. On 
Jan. 21, 1922, the action of the radium was 
clearly manifest, cystoscopy showing only an 
irregular floor with a small elevation, 1 cm. 
high. On Mar. 2, 1922, around the left uteral 
orifice, there was a lightly granulated and 
cicatricial zone. 

The local and functional cure was maintained 
for a year and a half. The general condition 


one of 


remained good, neither hematuria nor cystit 
reappeared. The bladder capacity remain« 
about 150 grammes. 

However, two months after the interventi 
in Nov., 1921, the patient suffered with the 
right kidney, which became very large. A 
hydronephrosis and secondary renal tum 
were considered. Nephrotomy was done, whic! 
disclosed only a polycystic kidney. Histologic 
examination showed no neoplastic lesion 
the renal parenchyma. On Dec. 5, 1922, th 
patient reentered the clinic on account of 
fistula at the line of the former nephrecton 


and died Jan. 3, 1923 of caseous broncho- 
pneumonk il. 
ANGLE, E. J. and Owen, L. J. Treatment 


of cancer of the lower lip with special refer 
radium and electro-coagulation. The 

Cutan. Rer., 1923, xxii, 688-692. 

In that group of prickle-cell carcinomas 
the lower lip when no metastasis to the sub- 
mental or submaxillary lymphatics has oc- 
curred, there is the same certainty of curt 
by means of radium, as in the 
growth of the upper part of the face. 

In a second group, uncertainty ep Into 
the prognosis, when metastasis to the adjacent 
glands has taken place. It is not possi- 
ble to know if catiaatiedle has taken place. 
A third group of cases is that in which the 
deeper lymphatics and perhaps the thorax 
become involved, in which only palliative re sults 
can be hoped for; deep cervical metasta 
does not prove the presence of thoracic cancer 
and some of these cases, if the lymphati 
chains are treated actively, will get well. 

Douglas Quick is quoted as saying, “It 
would seem, therefore, that the adoption of 
radical block dissection, as a blanket rule, 
is a frantic rather than scientific effort.” 
Boggs says: “Cancer cells located in 
sublingual, submaxillary, submental, parotid, 
and cervical glands can be successfully destroy- 
ed by implanted radium, in more advanced 
cases than can be removed by surgery, without 
producing any deformity.” In neck dissec- 
tion there is widespread opening of lymphatic 
channels which may increase the malignant 
metastasis. 

Destruction of the primary lesion on the 
lip, by means of electro-thermic coagulation, 
seals the lymphatics, without manipulation . 
the tissues, and is a sound procedure. Beyon: 
the area of actual coagulation there is a 
zone of heat which while not destructive to 
the connective tissue cells, is destructive to 
the cancer cells. 

Corbus is quoted as saying, “that diatherm 
can be used to destroy cancer in areas not 


basal-ce 


| 
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accessible by any other means: that we 


must 
use a current low in voltage and high in 
amperes, only enough voltage being used to 


drive the current through the tissues.” 

he great variation in physiologic reactions 
to raying tissue with radium, 
attempts to formulate an 


has defeat d all 


accurate “cancer 


dose.”’ A cell is less resistant during mitosis, 
and repeated attacks strike at a greater number 
of cells this less resistant state, without 
giving the tumor time for growth, incident to 
what would be a stimulation exposure, if long 
— elapsed between treatments. 

Why basal-cell growths should be the rule 
above the level of the mouth, on the face ind 
prickle-cell cancers comprise nearly all malig- 
nancies of the lower lip, is not clear. 

A resumé of results is given and ¢ cases 
reported in detail. 

Boorusy, \\ ALTER M. The total ar vasal 
metabolism in exophtl halmic goiter. Minn. 


\ledicine, 


The Dasal metabDolc is valuab in the 
differential dl 


Feb. 1QO24, VU, QI-Q2. 

agnosis of dise: the 
ing the intensity of the dies rthy- 

roidism. he: the total metabolism in t 


and In meast 


four hours IS Increased to even a greater extent 
than the basal metabolism, the former « n be 
used as a diagnostic aid, and the variation in 
weight as an index of the course of the disease 
ind the tient s condition. A gain eight 
indicates that the patient is doing well, while a 
po abate loss of welg ht Suggests that pera- 
tion will not be well ~~ 

About two vears ago, H. Plumm«e emon- 
Strated that the cite en crises of 
exophthalmic goiter ¢ in be stopped by 


administration of Lugol’s solu tion Ir 50 to 


60 drops ( tl ree or four davs and then Io 
drops daily. Its effect is quite as striking and 
dramatic as that of insulin in etes. 
Kocher’s warnin: gainst the Indis inate 
use of todine in goiter should be heeded, 
because t Is likel to change in adenon itous 


goiter without hyperthyroidism to adenoma- 


tous goitel with hyperthyroidism. Cherefore 


betlore Lugol’s IS used, a correct differential 


qcdiagnosis must be made. 


Borak, J. Uric acid elimination of mal 
individuals upon exposure to roentgen 
rays. Fortschr. a.d. Geb. Roentgenstrablen, 


O23, XXXI, 208. 


showed that endogenous uric 
ination, which is independent of the 
food taken, depends on the dose and certain 
individual variations when normal individuals 
are radiated, also on the - of the body to 
which the rays are applied, « 
tained in these parts. 


acid elim 


r the organs con- 
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When medium doses applied to the 
thorax, abdomen (not including the liver and 
spleen) and the lower extremities, no influence 
on the uric acid elimination was 
Twenty-four hours afte 
and the spleen, 
associated with 


phase. Then 
normal average, during the second phase, and 
{ the third phase 


were 


noticed. 
r radiating the liver, 
| reased, and 
in the first 
below the 


uric 
urate 


icid Was 


‘diment, 


followed decrease 


then a renewed increase, of the 
which lasted several davs. 

The author is of opinion that ra 
a washing out of purin « leposits from the radiat- 
ed organs, just as do itoph in and irge quanti- 
ties of fluid. 


diation causes 


CauDIERE, MarceEL, 
logical classification of ti 
Gaz. des Hop., 
Cont. Dec. 1, 1923, p. 153 
Tumors of the testicle orm 

complex group in which the study and histo- 

logical classification remained long obscure by 
reason of the ~~ y of the facts and the 
difficulty of their interpret ition. 
The fundamental paper of 
gave, for the first time, the basis for the classi- 
fication of tumors of the testicle in accordance 
with their embryonic origin. A classification 
of tumors of the testicle, which is not based on 
the embryonic origin of the different types, 
cannot be satisfactory. The genital glands by 
their morphogenesis and _histoge contain 


Henry, J. R. Histo- 
imors ol Pee testicle. 
Par., Nov. 24, 1923, 1505. 


a particularly 


illiet and Costes 


iSIS, 


histological elements of very en origin 
and re potentiality in the production 
of tumors. It is well, then, to fix in mind 


the essential embrvological points of 
genital glands and the origin of their 
elements. 


the 
different 


The embrvology of the testicle is 
The histological classification of 
the testicle Is 


then given. 
tumors of 
simple when the embrvological 


origin Is taken as a basis for each type. Each 
distinct type of normal element corresponds to 
a type of tumor. 

Moreover, we must add tumors of mixed 


origin, e mbryom: iS W hi ch are 
in the genital glands. These 
classified in the following manner: 
(Tumeurs germinatives); interstitial endocrine 
tumors (Tumeurs interstitielles endocrines): 
excreto-renital tumors (Tumeurs excreto- geni- 
tales); connective ‘Tumeurs 
conjunctives); tuni ginalis tumors (Tum- 
eurs de la venieiake’; ; mixed tumors; embryomas 
and their derivatives. 

1. Embryonal tumors. 
noma. These are rare tumors Gest i scribed by 
Pick in 1905, then studied by Chevassee, 
Ledene, and Pierre Nudal. On these 


requently found 
tumors may be 
Embrvonal 


tissue tumors 


Seminiferous ade- 


sect ion, 


— 
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tumors present the aspect of semi- ges ot 
nodules, white or yellow, of a size varying 
from I mm. to I cm., and included in the paren- 
chyma of the testicle. Histologically, they are 
composed of a group of tubes, wrapped on 
themselves, a group separated from paren- 
chyma of the testicle, surrounded by a connec- 
tive tissue capsule. These tubes are smaller than 
normal seminiferous tubules, and are formed 
by a thin, connective tissue wall lined with 
cellular elements poorly limited and more or 
less fixed into a syncytium, recalling strongly 
the fetal seminiferous tubules. 

2. Seminiferous epithelioma, seminoma. The 
term “‘seminoma,”’ designates a very characteris- 
tic type whose peculiar histological character 
suggests that it is derived from the male 
germinal epithelium. This is found commonly 
in the testicle, exceptionally in the ovary, and 
Americans say that, practically, seminoma and 
embryoma are the two types of tumors of the 
testicle which are much the most frequent. 

Interstitial endocrine tumors. Hyperplasias. 
These hyperplastic tumors of the interstitial 
cells have seldom been found except in ectopic 
testicles. They have the aspect of small lobules 
isolated in the parenchyma of the testicle more 
or less ae From a histological stand- 
point, as these elements are only abnormal in 
number, it is a question whether they are prop- 
erly called tumors. 

Adenomas and _ interstitial epitheliomas. 
These tumors are developed in the ectopic 
or in the normally placed testicle. They may 
be bilateral. Their volume may be the size 
of a hen’s egg, and their weight more than 
200 grams. 

3. Tumors, excreto-genital. The Wolffian 
tubules appear not to give rise to tumors. 
Those attributed to them, appear to have 
another origin, and to belong to the embryomas. 

4. Connective tissue, and tunica vaginalis 
tumors. Without doubt, the common connec- 
tive tissue of the testicle can be the origin 
of fibromas and sarcomas, but these tumors 


appear to be extremely rare. A number of 


tumors for a long time considered sarcomas, are 
in reality either embryomas or seminomas. 

5. Embryonic tumors, mixed tumors. Tera- 
tomas and embryomas, so-called mixed tumors, 
are frequently observed in the testicle, charac- 
terized histologically by elements derived 
from the three blastodermic leaves (tridermic 
tumors of Miinch). They are divided into 
teratomas and embryomas. The teratomas 
are tumors enclosing organized remnants more 
or less recognizable. 

Between teratoma and embryoma, there 
then is only the difference of degree in the 
complexity of the mixture of tissues of organic 
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remains. They may degenerate into cancers 

of rapid growth with invasion of distant parts. 

Benign neoplasms. The greater part of th« 
mixed tumors belong to this group. 

With this article, there is a bibliography of 
55 articles. 

Boyp, M. L., and FLoyp, The value of 
pyelo-ureterograms in obscure kidney lesions 
Jour. M. Assn. of Georgia, Nov., 

29-440. 

This article calls attention to the necessity 
of proper technic to get the result, calling 
attention to Case V of those he reports in 
which the patient was cystoscoped, given 
functional tests, had several pyelograms, but 
without correct diagnosis until a_pyelo- 
gram was taken with the patient standing 
and 10 c.c. of sodium bromide solution 
injected through the ureteral cathete which 
showed the kidney lying with the lower 
pole overlapping the ilium and its pelvis at 
about the level of the fourth lumbar vertebra 

The symptoms which may arise from kidney 
lesions are so diverse and so closely resemble 
those of lesions of other organs that often all 
of the diagnostic methods fail until a pyelo- 
reterogram has been made, particularly in 
right sided nephroptosis in stout people. 
Sometimes the pain from the abnormally 
placed kidneys is felt in front near the regior 
of the appendix, and as there is often associated 
gastrointestinal disturbance it is not out of 
place to suspect appendicitis. A pyelo-uretero- 
gram is indicated in almost every kidne 
case that is to be operated on. The first expo- 
sure for a pyelo-uretergram is taken with 
patient lying down, employing a lead infiltrated 
catheter, with the tip in the pelvis of the 
kidney not in the ureter or a calyx. Inject a 
few c.c. less of the solution used (sodium 
iodide or bromide) than the measured kidney 
capacity. Take the second exposure with 
patient in semi-sitting or standing position; 
the third after the catheter has been withdrawn 
to the lower ureter. Between these exposures 
the catheter is allowed to drain out the injected 
fluid, and reinjections are made before each 
exposure. There foilow the details of 7 cases. 


1923, 


CuHapMAN T.L. The value of basal metabolism 
in a general surgical practice. Minn. Med., 
Feb. 1924, vil, 89-90. 

The studies of Boothby and others appea 
to justify the conclusion that 95 per cent of 
all abnormally increased metabolic rates aré 
due to hyperthyroidism either of exophthaimix 
goiter or adenoma with hyperthyroidism, 
providing febrile states are eliminated, and 
proper conditions essential to physical and 


mental repose and the various necessary inac- 
tivities and inhibitions are complied with. 


Lowered rates are found in the largest 
percentages in myxedema of varying grades 


of development and inanition from restricted 
food intake. 

Of first importance in surgical practice are 
the basal rates in the diagnostic estimates of 
goiters, giving positive or negative information 
that may be of prime importance. 

A large number of colloid goiter patients with 
coincident nervous circulatory pecu 
can be catalogued on a more certain diagnostic 


iliari ities, 


basis than before, by means of basal rate 
readings. 
Crite, G. W. The cancer problem. J. Am. 
Dent. Assn., Jan. 1924; 3-5. 
Crile quotes tables of 168 cases of buccal 
cancer, 13 per cent of which were due to 
defective teeth. These included 45 cases of 


cancer of jaw and mouth, 30 per cent of which 


were due to dental conditions. It Is obvious 
that chronic irritation of tongue and buccal 
cavity by teeth or ill fitting dental work 
cannot fail to be a distinct menace. He s: ays, 
‘“*T have never seen a cancer of the mouth In a 


perfectly sanitary mouth with normal teeth. 
Cancer is always preceded by a remediable 
precancerous condition, which in the mouth 
can often be seen and corrected. 

These cancers do not metastasize so readily 
to distant parts as do the cancers of other 
regions of the body. The collar of lymphatics 
in the neck form an almost impassable barrier 
through which cancer rarely penetrates. 

Cancer of each part of the head seems to 
follow a law of its own, so far as Its primary 
extension is concerned. Cancers of the skin, 
mucuous membrane, of the cheeks, and of the 
edge of the jaw do not usually metastasize; 
cancer of the lip almost uniformly metastasizes 
to the lymphatic glands under the jaw; cancers 
of the floor of the mouth into the glands of the 
same side, etc. However, the og may 
occur at any site high or low on the right or 
left side. Early cancer of the mucous membrane 
of the gums or cheeks does not demand excision 
of the glands, while cancer of the lip, however 
early, demands complete excision of all lymph 
nodes draining the involved tissue. Cancer 
of the tongue or lips calls for complete removal 


of the glands of the neck on both sides. 
Cancer of the jaws demands a less radical 


procedure. 

**As for the care of the precancerous lesion, 
radium and roentgen ray play an important 
part. The proper application of radium to an 
obstinate ulcer of the lip, gum or cheek, is the 
most efficient prophylactic measure. Once the 
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cancer has developed, surgical operation alone 
remains, but when this is done the best results 
come when a single treatment of deep accu- 
rately measured roentgen ray or radium dosage 
is added. In the precancerous stage the coopera- 
tion of the dentist surgeon and roentgenologist 
is Important to the patient.” 


JosepH. The 
therapeutics. 
June, 1923, Il, 


DELBET, PAuL, and THOMAs, 
actual situation in cancer 
Les Néoplasmes, May and 
119-124. 

This article proposes to give fairly both 
sides in the various methods used in the cancer 
fight. All available cancer was treated in the 
first place by radium. If the neoplasm is small 
a complete cure results a the risks of 
operation, if large, subsequent operation is 
made easier and the risk of ‘mination during 
operation made less. 

But radium should not be applied in a 
haphazard way. It should be buried within 
the mass, with precision at the selected place, 
and when so done, is truly a surgical operation. 
The surgeon makes the diagnosis, but the 
radium therapeutist applies the radium, select- 
ing the positions and dose. The application of 
radium in the larger neoplasms, should be 
followed by the work of the surgeon. 


E1sEN, Pauc. Duodenal regurgitation. Jour. of 

Radiol., Nov., 1923, iv, 388-390. 

This is a study of regurgitation from the 
duodenum into the stomach. In a series of 
109 cases from Aug., 1921 to Oct., 1922, reverse 
periste alsis was met with nine times, per 
cent. The clinical significance is not yet known. 
In one case the stomach was nearly empty, 
at the end of three hours, and nearly full 
again at the end of six. It must be considered 
as a contributing factor in gastric retention. 


Esau. Median nasal 
congenital dermoid. 
d. Roentgenstrablen. 1923, xxxi, 262. 

A girl, aged seventeen, was presented for 
examination on account of a flattening of the 
upper part of the nasal ridge which did not 
orm an acute angle, but a surface of up to 
2.4 cm. The roentgenogram showed the nasal 
bones to be moved apart in the upper portion, 
below in the median line. A light space was 
seen in the interspace which reached far under 
the glabella. This light space was the picture 
of a cyst which, when operated, proved to be, 
as had been surmised, dermoid. A mass of 
fair hair was removed from between the gaping 
nasal bones, and the walls of the cyst were 
removed for some distance under the glabella 
and the vomer. 


cleft associated with 
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The region of the nasal and orbital bones 
has often been reported as the site of dermoid 
cysts. This condition in the girl was congenital, 
and had been noticed as a protrusion soon after 
birth. 


FLEISCHER, F. Does the patella bipartita belong 
to the juvenile osteochondric diseases? 
Fortschr. a. d. Geb. d. Roentgenstrablen, 1923, 
XXXI, 200. 

A soldie Ty aged twenty-eight, showed roent- 
ge aieeie al signs of Schlatter’s disease. Bony 
particles were contained in the patellar tendon, 
and one of them evidently had been fractured 
recently. In the left knee a patella bipartita 
existed. Both conditions are rare. The anomaly 
and the disease had evidently existed for years, 
but the patient had not much discomfort from 
either. A certain cartilage and bone weakness 
had probably existed and a deformation and 
pathological condition had developed in conse- 
quence of some functional strain. The damage 
is liable to be wrought during the time of 
growth, resulting on one side in a division of 
the patella, in the other in a faulty distribution 
of bony particles. 


Fox, Harotp. Concurrent hydropericardium 
and pneumothorax. J. Am. M. Ass., Feb. 9, 
1924, Ixxxil, 467. 

This combination of pathological conditions 
is rare. The case reported was a married man, 
aged thirty-six, who first noticed trouble in 
chest when nineteen. On July 25, 1922 
first noticed heart beat on right side. Maximum 
intensity 1% inches to right of sternal margin. 
On Oct. 15, there was a sudden attack of pain 
at the back of left shoulder. Temperature 
102°. This lasted about a week, heart appeared 
to patient to be farther to the right of sternum. 
Jan. 3, 1923, he was seized with a sudden short 
pain in the posterior to the left shoulder pain 
going down to costal margin on left side of 
thorax; breathing sounds on left side diminish- 
ed, increased in intensity on right side; heart 
sounds difficult to hear. Point of maximum 
intensity 2 in. to right of sternal bone in fifth 
interspace. Pulsation could be felt all over 
right lower thorax and upper abdomen on the 
right side. The percussion now ranged from dull 
to flat. The line between liver and pericardial 
dullness could not be made out. The liver 
dullness extended four finger breadths below 
the costal margin. A peculiar splashing sound 
could be heard at times over the area of cardiac 
dullness. The patient appeared to be in a state 
of shock. The roentgen ray revealed a well 
defined shadow above and to the left of the 
cardiac shadow, which on succession, showed 
a well marked fluid wave, and which, on 
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changing position showed a changing flu 
level. There was a shadow indicating collaps« 
of nearly all of the left lung. A diagnosis 
pericarditis with effusion, with pneumothoray 
and collapse of the major part of the left 

was made. The case was operated, the peri- 
cardium drained, the left chest aspirated 
removing 500 c.c. of air. Respiration wit! 
pressure apparatus restored the lung func 

and the heart beat returned to left side, th 
patient making a recovery. 


FLeIscHER, F. Multiple epiphyseal distur- 
bances in the hands. A so-far unknown loc- 
alization of juvenile osteochondropath 
Fortschr. a. d. Geb. d. Roentgenstrablen, 192 
XXXI, 206. 

A girl, aged fourteen, noticed swelling in thx 
proximal portions of the interphalangeal joint 
of all fingers of both hands. The condition had 
been diagnosed as syphilis of the bones by 
another physician. The Wassermann reaction 
was however negative and the roentgenogram 
contradicted this opinion. The clinical cours¢ 
and the age of the patient did not point to 
osteochondritis, dactylitis, osteoperiostitis 
bone gumma or syphilitic arthritis. Th 
Pirquet reaction was negative. The roentgeno- 
gram showed no periosteal reaction, the bon) 
structure was clearly delineated and differen- 
tiated from the articular cleft. No circum- 
scribed light spots or general calcium depletio 
were seen. The course was slow. For thes« 
reasons caries, spina ventosa and articula 
fungus were barred. Osteomyelitis was very 
improbable on account of the epiphyseal 
involvement and the symmetrical location. 
Late rickets attacks the entire bony system, 
and in juvenile cases is restricted to the lowe: 
extremities and the trunk. Moeller-Barlow’s 
disease, arthritis, trauma, neoplasm, and syphilis 
did not seem to be the correct etiology. It was 
a condition of the growing stage of life, a 
juvenile osteochondroplastic disease. 


Gracert, O. A simple procedure for the pro- 
duction of artificial pneumoperitoneum, 
f. Gyneck., 1923, xlvii, 144. 

An instrument was devised by the author, 
for insufflating air into the peritoneal cavity 
before putting the patient in front of the screen. 
It consists of a blunt drain with an olive tip, 
which is used as an insufflation néedle, much 
as Hoehne has used in provocative camphor 
oil treatment before operations. It is like 
common lumbar puncture tube. After removing 
the olive a sterile rubber tube is attached 
which carries a three-way valve. It leads into 
a sterile Jeannet syringe of 200 c.c. volume. 
By opening or closing the valve, air can be 


| 
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aspirated and slowly insufflated by the syringe 
which then serves as a pump. The air Is steri- 
lized by a cotton plug in a glass drain which 


is Inserted near the point where the air enters 
the valve. 

The intestines are well evacuated and the 
patient put in the dorsal or high pelvic position, 
is given 0.005 gm. morphine half an hour 
before the insufflation is made. The umbilical 
region is disinfected oul the skin scarified 
with a sharp scalpel, and the drain with the 


olin passed ‘T he olive tip IS then remoy ed 


= the rubber tube leading to the three-way 
alve I Is drawn over the end of the drain. Then 
the air is aspirated by means of the syringe, the 
valve turned and the slowly insufllated; 


then the valve is turned back. If one is in 
doubt whether the needle is in the abdominal 
cavity the ‘aaieneion will give information. 
Generally 800 c.c. of air will be enough. 
After insufflation the drain is removy ola and the 
light wound treated aseptically. The air will 
be absorbed spont: neously within four days. 
If one wishes to remove it, one can 1 
another puncture. It is advisable to keep the pa- 
tient prone for some time after the examination. 


GLASSER, Otto, Newer investigations of 
gamma-ray dosage of radium. J. Radool., 
Nov., 1923, Iv, 350-355. 

The laws of distance and absorption, do not 
apply, because of the scattered rays. 

Isodoses are the dose curves resulting from 
studies made with a standard radium tube, 
and an ionization chamber, the required dose 
being calculated on thi isodose curve. 
These isodosic curves vary with the form and 
material used in the containers and Glters 


for radium. 


Costomediastinal ind 
d. Geb. 


HERRNHEISER, G. 
tions. Fortschr. a. 
1923, 105. 


ura- 
d. Roentgenstrablen, 

Costomediastinal indurations are often put 
under the head of pleuritis mediastinalis. It 
is, however, not an inflammatory 
Generally it is not strictly localized between the 
pleura and the mediastinum. The condition in 
the roentgenogram will cause a homogeneous 
shadow which is closely related to the central 
shadow. Where the rays extend in the sagittal 
direction, the shadow of the exudate is para- 
mediastinal, intracardiac or para-vertebral. 
According to Savy, there is an anterior and a 
posterior (retrocardiac) pleuritis mediastinalis. 
It is generally found in the lower section of the 
thorax, and in some instances in the upper 
part, either on the right or left side, and only 
exceptionally is bilateral. The shape of the 
roentgen shadow is influenced by location and 
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size of the exudate. Small exudates in the anter- 
ior pericardial pleura do not reach beyond the 
cardiac border shadow, and therefore may escape 
notice (Lorey). An anterior mediastinal pleuritis 
of medium extent forms a shadow parallel to 
the cardiac shadow, so hy speak, doubling the 
latter. When the exud: ite Increases, a triangle 
forms with its base downward, filling the cardio- 
diaphragmatic angle. The presence of air or 
(pyopneumothorax mediastinalis) blunts 
the apex of the triangle, even converting it into 
a horizontal line. When the exudate forms 
above and in front it will often cause a band- 
shaped shadow. Posterior mediastinal pleuritis 
will sometimes cause a para-vertebral shadow, 
or may be seen as a triangle which is distinguish- 
able through the cardiac shadow. Groedel saw 
an almost sac-shaped contra-lateral horizontal 
shadow in a high retro-cardial exudate of the 
right side. 

The lateral border of the 
date Is straight, convex, or concave, and mostly 
smooth. In one of Groedel’s cases the shadow 
was notched. 

Differentiation between costomediastinal 
and mediastinal indurations must be made on 
the basis of the anatomical location of the 
substratum of the roentgenological demonstra- 
ble shadow. The mediastinal shadows are 
seen in the mediastinal cleft proper, the costo- 
mediastinal at the costomediastinal sinus. 
Costomediastinal indurations are not uncom- 
mon. Generally they are the consequence of 
serous or fibrinous pleuritis of the sinus, mostly 
of tuberculous, more rarely of metapneumonic 
nature. The clinical signs of the costomediasti- 
nal indurations are not characteristic. They 
may cause more or less severe discomfort. 
In other instances they remain. without 
symptoms, 

Frontal roentgenograms will not show up the 
costomediastinal indur: ations. Basal indurations 
are hard to differentiate in the left anterior 
sinus from mediastinal adhesions on the cardiac 
surface. Mostly costomediastinal adhesions are 
combined with true mediastinal adhesions. This 
combination generally escapes the roentgen- 
ological plate. 


gas 


shadow of the exu- 


JAUBERT, M. A. de Beaujeu. Researches on the 
luminescence by roentgen rays. Le Jour. de 
Phys. et le Radium, Aug., 1923, S. vi, v. 
Iv, 257-267 
A certain number of solid dissolutions of 

rare earths were prepared after the method of 

Tubain and Briiningshaus, from which were 

obtained with roentgen-ray spectra lumines- 

cence composed of rays and bs ands, comparable 
in every way with cathode spectra. They 


differed in the number of rays with cathode 
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spectra. They differed in the number of rays 
and bands which they revealed. 

The energy of the roentgen ray was more 
feeble than that of the cathode ray. The 
material employed, was not as pure as that of 
Tubain and Briiningshaus. 

Most beautiful fluorescence was obtained 
with double salts of uranium dioxide. 

The platino-cyanides of ammonia, rubidium, 
lithium, barium, potassium, thorium and mag- 
nesium, gave a continuous spectrum. A 
series of compound phosphorescent sulphides, 
prepared by the method of Lenard and Klatt, 
gave continuous spectra. 


CH CH CH 


CH CH 


The literature of roentgen-luminescence for 
organic bodies is very meager. The lumines- 
cence of some organic bodies has been known 
since the discovery of the ray, but there has 
been no systematic research. At first, it was 
proposed to make a fluorescent screen with 
“Pentadecylparatolycétone.” 

But this substance which lights up with the 
cathode ray, does not light at all with the roent- 
gen ray, as Precht affirmed in his two reports. 

Systematic examination was made of as 
large a number as possible of organic solids, 
classifying them by chemical formulae. Here, 
as in mineral substances, the employment of a 
bulb of Lindemann glass has its importance, 
because a large number of organic preparations 
which shine very little with the ordinary bulb, 
become very luminous with this bulb. 

Only solid bodies were examined; the spectra 
were taken with the direct vision instrument 
of Hilger. The ultraviolet spectrum was not 
examined. It is necessary to pass from 5 to 12 
ma. into the bulb to get sufficient intensity of 
ray. 

A study was made of several of the condensed 
ring carbides and some of their derivatives, 
fluorine anthracine, etc. All of these carbides are 
remarkable for the fluorescence which is easily 


caused by the roentgen ray. The least brilliant 
is naphthaline 

Chemically pure fluoréne shines with ar 
intense violet brilliancy under the influenc« 
of roentgen ray. The emitted light is a blue 
violet and presents a characteristic spectrum. 
Réléne, one of the higher homologues of anthra- 
cene, when purified, lights up with an intens¢ 
blue green; when chemically pure, it lights 
up a clean screen with an intense blue violet, 
more or less similar to that of anthracene, which 
itself, gives an intense blue violet. 

Conclusions: 1. There are a large number of 
solid organic substances which can be rendered 
fluorescent by the roentgen ray. 

The aromatic substances are the most 
fluorescent and it is concluded that the benzene 
ring is the principal fluorophore. 

The degree of purity influences greatly 
the luminescence; the purer the material the 
more brilliant the light. 


Lanpau, W. Neurogenous disturbances of 
deglutition accompanied by entry of the 
contrast medium into the respiratory tract 
shown in the roentgenogram. Fortschr. a. 
d. Geb. d. Roentgenstrablen, 1923, xxxi, 291. 
When a man, aged 44, was examined for 

intestinal disturbances the contrast medium 

was seen to form a peg-shaped protrusion, 
posteriorly on the level of the bifurcation of 
the esophagus. It disappeared quickly, and 
suggested a diverticulum. Soon after, however, 
branched bands were seen in the retrocardial 
field, which, upon posterior examination, were 
recognized as bronchial branches in the lower 
lobe of the lung. Trachea and larynx were 
likewise well outlined. The patient did not 
cough till several minutes later, though he 
had a history of pneumonia and pleuritis and 
was suffering from indurating pulmonary 
tuberculosis, and the heart was displaced by 
pleural adhesions. He later said that he avoided 
fluids on account of their regurgitation through 
the nose. Evidently the coordination of the 
deglutition process was defective. A slight 
weakness of the right lower part of the facial 
nerve existed. The gagging reflex was diminish- 
ed. An old focus of chorioretinitis was found 
in the right eye, and the sympathetic showed 

a paresis. The diagnosis of congenital syphilis 

was made on the basis of ocular findings. The 

defective deglutition was probably due to a 

vagus paresis of luetic origin. 
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